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This lo~ic manual provides ~o~e ~e~sure of detail about th~ 
intern<llis 'Of .SQlIO<llh System (seR/DS I. It is inhnded if@r 
persons involved in determining programming problems, 
especiully to determine whether there is a user or IBM 
programming problem. Further, if it is determined that 
there is all 1611 probl\ll11l, this M<lIlual. lIllll'lg uitli Volumes 11; 

and 3, to pr@vide lai the information needed t@ 
determine the problem lies or (oj sufficient 
information to assist IBM personnel in locating the prabl.~ 
and praviding the necessary program .odification. 

This ~.nual Is designed ta give • seni-detailed ui.~ of 
SQl/DSo It cant. ins four sections: 

e "Section 1: Intraducil:iali" ,ravides ill ~igb-Ievel vielll of 
the SQl/DS major functions and hoy they interact. 

II> "Sect ian 2:, Method of Operation" provides grapllie 
descriptions of the modules Dr groups of madule. for the 
major functions and hoy these modules lor module groupsl 
inter~et. givi~g the flou of eontrol. 

<lI "Section 3: Progr<lll'l Or!)'a~i'l:ati(>!I" gilles te)('i:IlI<11 
descriptions of th<l! SQl/OS llloduies in .m alphameric 
se~u.nc.. Hast of the aodule descriptions ara very 
brief. A feu contDin <l!xtended descriptions. &.~<l!rally. 

those in the latt~r group hDV<l! multipl<l! entry pDints. or 
Dre not described at .11 in Section 2, or n.ed to ball. 
SDme complex algorithm explained. 

'" "Section 4: Directory" contains ill link Edit Book 
Directory and a Nodule Directory, ~hi~h contains ~ list 
af all the SQL/DS modules. paJe references to sactians 2 
and/Dr 3. and the phase na.elsl to which tbe module. 
belongo It is organized alpha •• rically a~cording to 
llIodule name. 

Volume 2 (lY24-5217J contains Seetion 5 IData Areas), 
Section 6 IDiagnostic Aids • and three appendixeso 
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ThislIIalllHlll is designed to he used wi-tIl Vol1!.l~!. 2 "md. if you 
ara a VSE u.e~ and interested in Extract, Valu •• 3. {Volua. 
3 is D sta~d-al©n~ volume for Extract ~nd ~ontain~ all six 
sections for. E)(tr~ctol 

R"a<ij Sectiolll 1 to get ili I!:i.gil-lewel vie", of SQt/DS. G@ h 
Section 2 to examine the control flo~ for. ~ 

area. or to Sectiolll 3 for descriptions 
~©duleso Nost of the ~odule descriptiolll~ illl 

Sectiolll 3 are very brief houever. there are ili fe~ extended 
descriptions far so •• af the modulas needing additional 
explanation nat given in Section 2. 

Section 4 is the directo~y t@ ~adul~~. ph~se •• 
boakso Yau can us~ this .ectlan tD lacat. 
particular ~Ddul@ i. ta 
whicb plas.lsi • 
campanent uith th. link baok .ame ••• d p •••• s. 
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SECTION 1~ INTRODUCTION 

This section consists of the high-level organization ~ncl 
flou of SQl/OS as related to its oyn components ~nd, uhere 
necessary. the VSE or VH system. It uill prepare the 
setting for Section 2, "Method of Operation". IJliich lIIi11 
cover SQl/OS in a more detailed fashion. but not at a very 

lo~ le1Jlel @f d<!taH. Refer to Seetiolll l f@,'if: tlllxtual 
descriptions of individual ~odules. 

Generally, you ean reeofni~e the eo~po~~~t t~ ~~ich ~ ~odule 
ibfll@!'!gs 'thlfOUilih the ioU,olJing !lI.cdule 1ii<Il!i!iit!/' c@i'!\lent:l}()~~ 

X ::: 

AXY. ... 

%2 «blank~ ~ t@~~o~ C@d~ 

C "VSE C::: VM 
YYY2 Unique uithin eORp@i'!ent 

CCEll?olflelflt2 
I:'l ::: IWS C@nb:@l ISl@eks.Ii'1il1ClrOili 
r; ::: SQl/OS tOllt!:'ol lOSt) 
!) " DBS Utility 
I - ISQl 
N ::: Module,. tOl!l!l!@1il Across SQVl:JS. Messll!l'1!s. 
p '" PREP 
Q " SQVl:JS SllleDO!": lJesel1:iptili(\! Me,.!! .. l!!'/!! Text 
WI " ReS!HlltCe Mililfliillger 
S " SYSGEH/lnstallatioi'! 
X '" IWS 
Y " !JBSS 

lilfld IIl:"H:e 

further, for the [laSS ~nd ~os compollents. you e~n reco!l'~i%$ the s~b~omp@nent to ~hieh a ~odule~ b@!o~g$ by the fift~ eha~~eter 
of the module n~me IARIYy ••• or ARIXy ••• ), 

Yy ::: VI: OBSS Data Control Xy :;: XA ROS Alltl!!oriozatiol'l 
YO DaSS Datil l1.:uail' ulat iol'! XC ROS Code Generator 
YE DBSS Trace/iiiscellaneous Se;cliices XI:: IROS IExeeutivl'!s; 
'If! DBSS Storage and I/O Xf RDS Code Fil:'ag'liHmts 
Yi( !laSS lock XI iRDS I!lri:O!l"pl:'ehr 
Yl D!3SS Log XO ROS Optimiz@r 
1Iii DBSS Messa~e Handling. Ol'erilltor XP RDS Parser 

Services, and Miscellaneous Xl' ~DS Trace 
YS DBSS Sort 
H OSSS Work 
YX 0855 Index 
yz DBSS Update statisti;:s/COUNTIER 

Command 



VSE/Advanced Functions 

User Partition 

<> AI'p1icatioli 
Progralll 

It ISQl tross-Partition (XPTN) 
link 1//////1 ----------------- 1//111 -----------------

tICS BBBB.B.B .... e •• B···········~l 
I111111I J. 
II/III \&1 

UseI!:' Partition 

• Applicatioll 
PrograM 

0) PREP Cross-Partition 
<I> DBS Utilit" Lillk 

I111111I S Q l / D S 
----------------- II/III -----------------

h. 
leer ••••••••••••••••••••• 

,I 
1///1111 
/////1 

Usn Part! tion 

<I> Applica.tion 
Pro!l'ralll 

\I PREP Cross-Partitioll 1111\ 
\I) DBS Utility Link 

l~ 1////111 ----------------- 111111 -----------------
Batch ••••••••••••••••••••••••••• 

I111111I 
////1/ 

figure 1. Multi-Partition Environlllent: Access to SQlIDS with tICS. ICCf. and Batch Support. 
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VI1 

Vild;ual NilChini'i 

.. ~.ppli<:atioJi1l 

P~()graill 

<& PREP 
® DBS Utili tv 
<!> ISQl 

================= 

Batch 

1I1lter-Us®:.:' 
COlil1!ltmicatiol!. 

I) S 

Fig\l~e 2. Multiple Virtual Machin~ Environmeni:% Applicatiol1l Access t@ SQl/DS. 
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SQl r SQl 
\ I 
USER SOURCE 

PROGRAM 

/ \ 
\ ____ 11 

\ 

CAll 

CAll 
\ I 

I 

MODIfIED USER 
SOURCE PROGRAM 

) r 

l _______ ~ _______ ~ 

I 
I 

USER PARTITION/ 
VIRTUAL MACHINE 

PREP 

r-------1---------------------------1 
Tile Modified User Source Program. 
assuming no errors occurred, is 
11l0U ready to be run through the 
tICS Preprocessor lif this is to 
be ill eIts transaction I and the host 
language compiler IPllI compiler. 
COBOL compiler. FORTRAN compiler. 
or assembler). It would then be 
ready for execution to access the 
SQl/DS data base. 

COllllllunieation 
link 

---------_ ......... "'" 

1111111111111' 
i 

RDIIN Iln.millIU.101Il 

I 
\ .. 

1111111'11111' 
/ 

II 
_ .... _-"""""'.,...,,==- ........ -

SQLIUS PARTITION! 
VIRTUAL MACHINE 

CSC 
! SQl/DS CONTROL I 

R 
D 
I 
II 
N 
III 

\iII/ 

IWS 
COfwert SQl into 
!!l.a eli ille c~d1· 

J l 
\ / 

DBSS 
Write aecess mod 
Olne!! user data t@ 
SQl/iliS data base. 

!-

\ / 

/ \. 
\ I 

, ,/ 

SQlIOS DATA BASE 

figure 3. Preparing a SQl/DS Data Base Applieatioll Progra~ for Execui:ioll (t~e PREP Process». 
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SQL/DS PARTXYION / VIRTUAL "ACHINE 

,.'1 
E
Ji.RSER~ 

Clteate~~ 

m 
'\OJ'I' 

OpnMllER~ 

'" Choose 10YIi!st 
cost jpath tor 
SELECT, n-iSERT, 
DElETE, UPOinlE. 

For aU @ttl",:;:: 

SQl statelumts, 
SCOUl!. Op Tree 
& do eatillog' 
lo@imp @per<li~ 

ti~Hll. StOlt<l! 

Op Tree ill. 
aeees!!; llIedule 
section fOil: 

<!!lUllCllti@i!Il hlP 
Res Int<l!rpreter 
!lit X'llI'I till!"'. 

Vl/ 
CODE GENE~ATOR~-~-

@ Dev~lop 2~e~in~ 

l~nguag~ program t@ 
do re~uested SQl 
operatiol!. 

fi,UIr<l! 4. Preparation @f all. Applie~ti@1!Il Pr@,ra~ = ROS Functi@l!Ils. 
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USER PARTITION/VIRTUAL MACHINE 
CO!!lJllul'ld.cation 

link rOSC.------~----------, 

USER PROGRAM _ ...... __ .... .".----=-=--
11111I11I11I111 I 

., .. '" <> \ 

.. " .... 1III1II1!!l" ROlIN & DATA "SlIIl!!lllllm""" 

o Receives transJllission 
from RN partition/vir
tual machine & trans
fers control to RDS. 

-
CAll ARIPRDI !l!IUI! 

____ 1 · .. · .. 
· .. 

- - ~ -

ill .. 1I11I1111I11111 
III 1111111111111I1 
iii /111//111111/11 
II! 111111111111I11 
Ii! 11//1/111//1/11 
iii 11111111/1/1/11 
iii 

I ® Provides services for 
executing structures, 
- Posting user parti

tionlvirtual ~achine 
aHer SGll/OS 
tU1!ctio!1l done. 

ARIPRDI \1111 II! 

II! .. 
o BEIIIIEIII!!l"".SEIIIIEEIIIIII""""S."" 

- Mgmt. ot storage in 
SQl/DS partition/ 
virtual maehine. 

locate & CAll Ii. - TRACE linkage. 
Resource - T 11111111/1/1111 - linkage for ~riting 
Manager "'''II " 

" II! 

A --------------- SQUDS lIIessages. 
(RI1) 1 llll! 

L-..-----~:r_ J", 

~nage application 
access to SQl/DS 

Shield application 
from environ~ent 

III 

J" 

II 

II 

III 

II 

III 

II 

III 

III 

'" III 

S 
Q 

l 
C 
o 
D 
E 

-DSC--------\u/'--------, 
III 

III .. 
IS 

III .. 
II 

III! 

II! 

III 

iii 

III 

Initialize link to 
SQl/DS 

Gather application input 
into single input message 

Send input message 
to SQl/DS partition! 
virtual lIIachine 

" !II 

iii 

ill • 

-III 

111111 III III! 

III 

OJ 

III 

III! 

When output message /L---- III 

returned. Move elements •••••• UIlI 

and SQlCA to applica- ,r-----~ 

tion's storage and returnl 

III 

II!! 

!II 

l1li 

III! 

III! 

IIJ .. 
III 

I1lI 

III! 

Ill! 

iii 

III 

Uses RDHN ten 
e Identity' load (on 

initial call from the 
application program) 
access !!Iodule. 

~ Use section @f code 
in access module to 
do SQl function & to 
interact ~ith DBSS. 

/111\ 

]:[ 
-DBS~'IiII!----------~ 

IiII Controls & accesses 
III SQllOS data base. 
iii! Provides: 
IiII ® Oata base access via 
G VSAN (VSE» or bloek I/O 
~ interface (VNI 
iii! ~ Suballocation @f data 
III base space 
1illIiIIlilllilllillallllill III III DBe ~ Storage £ buffer mgmt. 

® logical unit work mgmt 

I 
1ll1Ii1ll1JJ 

1 Note~ In SPHVSVMH the 
RH (Resource Manager) 
branches directly 
to RDS. 

i Figure 5. Execution ot a SQl/DS Application (Batch. ICCf PrograM. or CICS Transaction (for VM - Bateh only). 
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'"'I 

III 

I!J 

'" 
ill 

"'I '!iiI' 
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figure 1. Interactive Structured Query Language (ISQlD. 
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i Figure 90 Extract facility Overvie~ ~VSE only) 
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Most of this section <consists of cOI~'h:@l flo..., di<llgra!ll5. ib@1:h 
at a very high level and various levels of detail. depending 
an l.ngth and complexity af the functions and/ar aadul ••. 

For soma .ajar functions and fDr same .ub~functians. 
diagr ••• and taxt are included to provide sa •• b •• ic 

~:J8Id.r.tml'ldil'!.g of till. cOl'lcapts "t the poimt at "'hieh they are 
introduced. SOlil8 of this matari,",l i!> il'l1::;aciuctl(j>l':), tel(t. 
Otber ~.teri.l includes 8x •• p1. diagram. or fDrmat diagram. 
[for example. a brDad overview of the a.soci.tad data ar ••• 
or t.bl •• ) as is d •••• d .p~l':opriat.~ 



GENCA" 

Overall GENCAT Control Flow 

Invokpd by call from DSC during data base generation 

I (.\ \ I r-, -----------. 

ARISI'IAI \ 1 
1" 

H----';L.....-+ I AR I SED I ] 

~----------------~IARISDFR 
H---------------------------~IARISDFl 

IARISFIL Ie . 11\ 11\ II, II, 11\ 
I , 

I 0 I 
\j 

I 
I B 
\ I I B II D II E II F II G I 

\~I \_1 '_I \_1 '_I 

H---~'IARISLAY 
r-l~_L....o~ I AR ISRE l 
1\· 
i E I 
\j 

H---~I AfHSERRll 

~---------____')IAIHSINI IE A\ Ih 
H--~IARIS[)FM Jr-.-r--.....---. I\~) i\~) 

i----------+-r~Ecot] 

f+-~ I AIUSUPO 

H-------4IARISSET I~\ 
+--~IARISM~A! ] i,~) 
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/ \ 
i c i 
\ / 

1 

Key t@ Readin, Hodule Flow: 

1 \ 
I A I 
, I [Noo!I'(El 

\:/ 1 
IM002 i( ~l\ I)~~ 

1 
Foo~ 

/ '\ 
I B I 
'\ I' 

I A I 
,-,I 

I 
Eoo~ 

• MOOI may eall M003 & MODS (with 
return), but not I'IOD2 or MOD4. 

• MOD2 ~ay call 1'1003 & 11004 (uith 
return), but not MODI or MOD5. 

1 All ~odules except ARISREl ~ay call 
ARISERR, and ARISERR calls ARIMFNT. 
ARISYSD3, a~d ARISYSDS. 

+l!lSiST2 I 
! 

2 All modules except 
ARISREl and ARISERR 
may call ARISYSD7. 

J VSE/Advanced Functions: Entry point into 
module ARISrSDD. 

VM/SP, ARISYSD5 is entry point in 
module ARISYSEC; ARISYSD8 is 
entry point in module ARISYSFCl 
others are entry points in 
module AIUSYSDC. 
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Invoked by call frD~ DIe dUEi.g data base genBEatic. 
1 

ARISMAI 

ARISHAX is the ~ai~ GENCAT ~odule 
whic~ reads the GENCAT control 
cards fro~ the Source State~ent 
library (VSE/Advanced functions) or 
fro~ m tMS file (VM/SP~. It first 
gets a dat~ storag~ ~~~~ for 
GENtlY prceessing, 
It then r~ads each record ~nd 
deter~iw~$ the functi@w req~ired, 
eal1in~ th~ appropriate GEHCAi 
routine to process cont~@l 
state~ewt. 

Aft~r emeh record has b@~n r~ad 
and catalogs built. the SYSOPTS 
rel~tio~ is ~ritte~ and the list 
of identifiers is friRtecl. ARIVMOO 
is the~ called agaiR to end the 
l@~ical unit of york (ENOTRAN~ 
and the GENCAT storage i$ freed. 

licensecl Material - Property @f !~~ 

Process BEGTRAN r@,u@st t@ 
herb lIM. 

Edit GENClT control ear~. 

INITIALIZE. 

DEfREl Idefiw@ r@l~ti@w). 

I D~f!M «defi~e inde~). 

DEflINK (define ~ liftk). 

INSERT ~iws~rt m r@~~. 

IN$E~T [second m@duleb. 

fILL SVSOBSPlCeS. 

I!.lPillAU. 

SET OEI'AUlT. 

fill SlS~l ~~l~ti@~. 

FT@c@ss @nc@~~t@r~d err@lr$. 

Gfli: Si:@:i:'iiil!j'<!l!. 

IFr<lli!/ S1C@lt'a\.V{I)o 

Op@n/elose p@intflr. 
outp\it lis'b •• 
Ai>!uIlrlilill eancel. 

Read ~ card i~@,~ fil~. 

C~ll$ its@lf t@ i$$~~ 
<error lU!SSiil!J@. 

PT@C<l!S$ END~lN I!:eq~@st t@ 
end tra~$actiofi. 

! VSE/Adv~fte<ll~ f~~eti@R$~ E~try p@i~t 
iRt@ ~@d~l<ll ~~ISVSDD. 

~SP, ARISlSD5 i$ entry 
m@~~l<ll A~ISYS~C. is 
entry p@i~t into liI@d~l<l! 

/l.iUSYSfC, @U!@lrS <1lll:'<! <Il;)!try 
p@ilUts iil.'i:@ !ted'll" ~li:S'YSDC> 

!'iWltIW,j! @f Opl!!!tdi@'ia 13 



RDS EXECUTIVES A~D "ODULE FLOW 

SQlID$ en. {CSC .--------...,..- CATALOG INITIAUZATION 
u)se sTARnl 

RDS LOAD HOD ENTRY POINT 
! 

ARIXElK.-------""iI 
RDCVT +- t Strat.gic 

f:1DS tIods. 

OSC «Allee RDARU D 
«AGENT STARn 

1 
ARIXER'O------------------, 

RDCYT +- tRDCCAl 
t 

t II table 
Read ift eatalo, IDs 

AIUXEST'---------, 
Initialize RDAREA 

DSC 
«SQVDS STOP» ! 

AU.ex: SQlCA. BASE 
structure. 

ARIXESP------""'I 
CAll DBSS(ENDRSS» 

1i9.!.[ill..!. {SQlIDS ill .= ~ 

(Nut page) 
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PREP ePrev or curr@nt tONNEtT-N!o-~+-~----~------~--~ 
Tia~ oPREP CAll 

PREP INIT. PREP fINISH, 
SQl CAll. l.OOi<-U~~ tAll o 

RUN "Pre\! @l:' eUll."rent "'''''U''", "'IF_".'<'iL.. rAil I X!;:!) 

Tim® ®DBSS RUN TIME CAllS --------1-~! DBSS call Iffils@ 
RECOVERY, PREPARE TO called by @t~el!." 
COMMIT. OPERATOR RDS co~p@nentsl 

RUN Oll: 

PREP ;JlCONNECT /5tHEO CAll ---~-l-llAIU)(IUH ! Auth@rh:ati@ll! 
Time ~EDSF function (~ee Charts 

I - V, follouingl 
RUN@AUX loaded/valid? ~'NO~~~ 
Till\@ 

1 

call 

[ ~INTERP SIECT ( 
,.--lI-...1i.4 EXPAND, eRlElHE 

-COt1PI LIE SECT 

II-.'tllEf SECT 

pARSE SECT ~----.~-, 
, II1ico"plete 

ieofo, table !'lot 
erei.'ltedl 

PARSE or INDEF SECT: 
Execute AUXsection 

PREPed above. 
Ch~nge to either, 

[
INTER? 'SECT 

COMPILE SECT 

"CLOSE c .. U 

REPRE!"~ 

Alloe blks.; load 
AUX t<!J iII'®t SQl 
s'bt 0 • 

Call authorizatioi'lo 
hell! bll<,;;. 
fi1il<llH:!:4! AWL 

Give <::1:1'1 
to access ~odlile. 

ARIXEBIU 

A!UJ(EDIS-~--------, 

~EP INH 
~llocat~ bloek$ --~~~~ 
lIli tialb:1fl AUX 

lOOlZ-UP CAll 
Cursor d@iI::li!ired? 
Pre~o ROllBACK I C~IT 
OPEN, Cursor declared? 
fETCH, OPI!II,Hl!? 
CLOSE: Prl!flllU<l? 
EXECUTE, Prepared? 
DESCRIBE, Prepared? 

SGll CUl 
fINISH CUl 

@DESCRIBE call --~----~~---" . ~ __ ~ _____ JL-~.~~o __ . __ . __ ~~ __________ ~~~~~ __ ~~ 

Licensed H .. tariml - Property of IBM 

ENT~Y roINTS, 
• I~iti~li~~ AUX. 

!Jill!,,!.!@! mllllll!? 

NO - R"pbc" 
l.b1ks. 

@p/SI?IllC® 

COMPILE SECT .• 
<>pac@/eede 

HNAUlE 
(PREP f,il'lish 
StoX<It In'al€;~zs 

User wants to know ~olu.n 
inform.tion. Preceded by • 
PREPARE, s@ SPillC" Blll·dk 
still thelC@ .. US~ S~~~c~ 

pointer to get d~t. to 
SQlDA • 



Chart ! .: Crf'ating: !!1! /lUX wIdell is NOT MdiHabl~ 'lIsin! th4'! Extend@d! lh;lHlmi« Shtnents "'agE t~ illSFi 
(Example: Hoy FORTRAN PREP creates and builds access module) 

Run 
Time 

,ARIXERD 
., Create program call IJith 

"no !lIodify" optiol\. 

e Setup eall tollouing 
CREATE PROGRAM NOHOOIFY 
I EDSF Prepare). 

., COMNIT or ROLLBACK 
(after CREATE PROGRAM 
NONODIFY ). 

SQl/Data System logie. Volume 1 

~ 
rAI'HXEI)S ---

® Create progrlllll! call 

., Setup call .~---F-

., COMMIT or ROllBACK 

! 
ARIXEP~---------------=~ 
'" Allocate control bloe&s 

rARIXESX ! 
! Entry Points: I 

~Il. Initialize AUX. Unique I 
!I name? NO - replace I 

section links. i 

2. Add ne~ sections. I 
I 

l 
L 3. 

Gilither se<::tiofls and SQl 
stilitements produced by 
Parser. Sode Gen •• Opt. 
Interp: 

IHTERP SECT - use 
op/space block. 

COMPILE SECT - use 
space/code blocks. 

If no errors and at lea~t 
one seetioR: 
- store SloT 
- Update AUX len,th rou 
- Make SYSACCESS entry 
- CONNIT 
Else: 
- ROllBACK (AUX not 

stored 

I 
I , 
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Chart Creatinq an AUX yhieh is modifiable using Ext@nded Vynami~ State~@nts Faeilitx (EDSF~ 

RUil 

Ti!i!l1i 

Setup call follo~in~ 
CREATE PROGRAM MODIFY 
I !ODSI' Prepare J • 

® COMMIT 
a. If folIous CREATE PGM 

MODIFY where Aux had 
sectiol1ls inserted -- ~ 

b. 

OJ) ROllBACK 
a. !f foUolIIs CRUTE PGtl 

MODIFY where lux had 
sections insert~~--~~~ 

licelll;;~cl Material ~ Prop'llr.ty of IBM 

Emtry Points: 

G If CREATE PROGRAM iS$ue~ 
bypass initializatio~ 

@ Initi~lizatioi1 

e Determine ~her~ t@ 1~$ert 
AllX Si!H:tioit 

@ t@~pil~ state~~~t ~ 

~ l~$~rt s~eti@m ~~d SQl 
llrl:iAt<l!IUll1lt 

A~IXEAi.n 
<l> I'il1ldhl!' AllX 

® fre@ stolra!!,~ 

Eil'bq' i"<1,j.l\\'\:s 
1. Ii'litialize A~x. 

"ame? NO - replaoe 
:!;eetion 11"l;:s. 

® 

~'""'"'i>i4. bsert sectbn 'lill1ld 5Ql 
stai:Ie!li@llt iF!'!;'" Alm. 

Insert SLY 
- Upda te AUX l<l!!l!J'tllt ro~w 

- bsert S1fSACCIESS fmh'y 
for ;lI.lm .• 

tleU1\od! <;;i {Jr",elrOl'ti©1'l 1 7 



Chart I I I .:: Updating .l! Modi! iable M.lli using Extellded Dynamic: Statements Fadli ty 

-ARIXERD----------------~ 

€I> Setup call 
I EOSF Prepare ) 

" DROP STATEMENT eall 

" (See Chart IV) 

4,....ARIXEDR'----------. 
" If first update for this 

AUX in eurrent lUW ------~~ 

• Drop seetion and 
statement roYs from AUX. 

-ARIXEAD--------...., 
Entry Points: 

" AIUXEAD 
- First update for this 

AUX ill eurre" UM. 
1. Allocate storage 

rARIXELX----------------~ 

Entry Points: 

.. .. 
2. Preload cheeks --~--t----'.b!: 2

3 
•• 

:3. If AUX llIeeds rePREP-+-.. 
4. Load AUX 
S. loek SYSACCESS entry 

for AUX 

Load modifiable AUX into 
PSlT blocks. 

Preload cheeks 

6. Returll if DROP STMT. 
- DeterMine yhere to 

insert section and SQl 
statement ro,",s. 

- COMpile SQl statement. -~ 
- Insert section into 

AU)C 

.. ARIXEAIH 
- Finalize AUX. ----+-1-
- Mark cache entries tor 

this AUX invalid. 
- It Grant yith RUN 

privilege lost then 
degrade ~UN authorities 
in catalogs. 

- Free storage. 

e AR!XEA02 
- Free storage. 

4 .... AIUXEPP--------..... 
.. Alloeate control bloeks 

,f--
.. Do not store section 

1-

- Does AUX exist? 
- Is AUX aodifiable? 
- Is user authorized to 

update AUX? 
- Does AUX need to be 

uPREPed? 

I 
,AIUX ESX---------..., 

Entry Points l 

4 4. Insert section and SQl 
statement rous in AUX. 

~ 5. Update/Insert SLY rows. 
Update AUX length roy. 



Chart IV ~ Ex~cutinq ~eetions ~ Modifi~bl~ ~ ~hic~ i~ 
b~in~ Upd~ted Using Extend~d Dvnamic Stat~m@nts Faeilit~ 

Th® Extend~d Dynamic Statements facility (EDSF~ ~ll@w$ ~ 
US€lr t@ eXfleute statelUH'lts f:l:'o1'\ "l'I AUX Idlld.ch is being 

A~IXERD---------------~--~ 

If an AUX is being Ufd@t~di 
® If EOSF AUX ~~ll r--~--~~ 

- Interwretive $@cti@m ----~~----~~I A~IXI14 
- Co~pil~ $@cti@n ~~---r--~ 

updated. Stat@~ii~ts ar@ mot @)(@C~t~d9 h@~~v@r. fr@~ t~e 
AUX. BI@cks containing the SEN cod@ for ~ach statiim~nt ~~@ 
k"pt olllly for th", dUlCt<tiem @f tl\\;!l UJi,i. lE .. ch stat<i!!lu!mt entry 
i~ tile PSlT has a poi~ter t@ it~ b!@eks t~u~ it 
t@ be fllltE;cute<ri. 

-------r~~·~1 A~IXE~ Gi~~ control t@ ,@~~r~t@~ e@de 

@ If [DSf DECLAR~ CURS~ 
(th~t is. FREP LOOKUP cmll). 
~ak0 e~try into tURS~ HA~E 
t~bl* @llI!Y if ~@t ~lre@dy 
t!ielt'tI. 

[ARIBEtl] 

£RIBEr.iC ] 



Chart ~ = T€r~ination Support for Extended Dynamie 
Statpments facility (EOSFI 

ARIXERDI entry point is called to clean up the EDSF 
environment. 

If an EDSF application ended normally or abnormally ~ithout 
issuing a COMNIT or ROLLBACK. then RDS is given the 
opportunity to clean up the EDSF environment yhich was 
established to process the user's EDSF application requests. 

It should be noted that the resulting AUX finali%ation in 
ARIXESXl (see Chart II) uill exclude the COMMIT. The COMMIT 
is left to the caller (OSC or Online Resource Manager). 

20 

CSC -----. 
I.Ii til CONHIT 
or ROllBACK 
exit request 

Online Resouree Hanager 

1 
~ARIXER~D-----..... --.......... ------------~ 

Entry Points: 
ARIXERD 
e If PREPARE TO COMMIT call: 

- Call ARIXERDI ~ith eo •• it 
exit 

ARIXERIH 
e If create progral!! "itll "noliloc:l!ity" 

option issued in current tUN and 
the LUN has not been terMinated: 
- ~~~~~e COtlHIT or RO_l_lB_A_C_K ___ +--_-+[Alu:XED~ 

e If AUX is being'updated in tbe -----
current lUN and the LUN has not 
been terlllinlllted: 
- If COMMIT edt 
- If ROLLBACK exit 

e If ROllBACK issued during above 
termination then return code ~ 4 • 

., Else if negative SQlCODE returned 
then return code = 8, re~uesting 
caller to rollback the lUN. 

e Otheruise return code = O. 
requesting caller to com. it lUW. 

SQl/Oata Sysi:elll logic. VolulIIe 1 
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A. Criteria used in ARIXEAD to deter.ine uka!.'. to insert 
a ;s€ction:: 

An attempt is made to use the irst available section 
"hid, is reus1'Ibl,e Ii, "',' PSt. TREUS '" ON,,;; '" lNsul t: ,~f 
the .ection having previously been delatedl. If there 
Dre not reusable sections Dn additional entry is added 
to the PSlT or SLT. Section location Tablel for th. 
liileIJ section. 

. 
DESCRIPTION OF 
SECTION BEING SECHON INSERT SQ!.. STATEMENT INSERT 
INSERH:!) 

-

Add section to After lID of AUX roy 1: After HD ert last 
null AUX STlOIHD inserted section roy, 

TBHD of i"sert 

OIiH:<1l ili PSl T ei'ibi:y is; il'ls<l!lrtH!)$ 
ITuple Dr Row IDsl and tbeir qualifiers are deter.ined 
for insertion af the first sectian raw and first SQL 
stat •• ent row. The describes the 
criteria used in choosing lIDs qualifiers. 
tlHlt a 111.111 AUX iws OI!:!.:,;' tile l<mgth row at 'l:!Hl 
start af the ul'aatfl activity as{ahts'l: til,," It.U/{ 
.ay not have any sections but Sucb 
all AUX is not considerecl 

See 3ectiol1\ 5, "Da!'l:a. Are .. s"'. 
PSLT • 

~-

First section of SLT, 1- If there Q,j€!:<E; no l- It this is ollly 
is r€1!Jsable SlT raYs loaded, sed:ion ()r all i 

Aftar TIll of first other sed:i,,!'!s tll"fJ 

:rOY in I\.UX !i:~n!s;:lble, 

I SrUHTlO As !lull AUX ease 
~ 2. 'If SLT WillS lO<ldied, 2. otheryise, 

Mt",r no of last After TID of 
SLT ro", last inserted 

STUJSTIO SQl sbt roo.;, 
STlDSCSQI 

No SlT sectiollls ilIre Belf ore no 'Of tile fh:st After HD Qf lust 
reusable and at SOL statement roy b inserted SQl stute-
least 1 secti<'lIl. the AUX, "Hellt row, 

PSLTOVAIH 11 STUltS'll 
Section ul\iei'l is 
r<!!lls;:'Ible after all 
used se d: iOlls • 

Section is l:'@\IIs<llble Bet ore TID 'Of the if .int 1Cefore TIO'Of th 
bllt not in aD'OvO! see'!:!«)!'!. rou of n<l!)(t first SQl st~tl/!ml/!"t 
C<lt1f!!!,olni.es Ithere seei:ion, lr'Ol.3 of lund: see'i:iolu 
lire IlIsed sections PSlnV~p @if reusabl@ PSll0WP ©f 
b<l'f")l!:~ illila afterl. seet i~,,\ lr®usllblll! sii!ei:ioi'! 



Bo Criteria used in ARIXEDR to determine the AUX ro~ 
which ends section and SQL statement row deletion. 

PSlTIVRP and PSlTOVRP of the target section are the 
TIDs of the first section and SQL statement rows, 
respectively, of the section to be deleted. These 
TIDs are used as the starting point for the deleteo 
The TIDs used to terminate the delete are chosen as 
described in the table below. 

See Seetion 5, "Data Areas", for STOLDSTR and PSlT 
mappings. 

DESCRIPTION OF SECTION TIDS USED TO END SECTION AND 
BEING DElETED STATEMENT ROW DELETION 

Section is the only Section termination rro: 
used section remaining TID of the first SQl statement roy to 
in tile AUX be deleted, PSlTOVRP of target seetion 

SQl s~atement termination TID: 
end of file on scan 

Section is last used Section termination TID: 
section of the group TID of the first SQl statement ro~ in 
of used sections the AUX, placed in ENDSETIO during 
remaining in the AUX scali of PSL T . 

SQL Statement termination TID: 
end of file on scan 

Section is sanduiched Section termination TID: 
between used sections TID of the first section roy of next 
whose PSlT entries used section, PSt TOVRP of next 
are not necessarily PSLT entry. 
adjacent Ito PSlT 
entry of section being SQl Statement termination TID: 
deleted» TID of first SQl statement row of next 

used section, PSLTOVRP of next PSlT 
entry. 

c-. 
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The overviay diagr.. is presented .era as an prepEDcessar I ••• previous paJ. in particular altheug. 
introduction the data areas directly associ.tad Mith the other functiom.; USI! thell! See "D1l1"i;;l Areas" ill'! ,f}G!l/D~ 

ROS IEx.cl~tives ulum servieing requasts ()tom all, SQUDS J~~ Vo:l~ f>f>){; the i!lldividm;dl areas iru detaiL 

ROAR!.:A 

PRE~ Control Black !PRIEPDSCB) 
!1B'JiH by AiHXEDS on PiRiEPINIT, 
treed upon PREPFIHISHI 

Al]th{n:izatilH'l 
Paramet<!r L\s1: 

DelLISr 

STOllOSTR 

an calls to ARIXESX, 

new sections, and 
i1i~~eess ~odul~$ 
\.lith OBSSlo 

PPOGNSTR 

1 SC~ pagfi 
Poifltel;"s 

'" PREP's SlT 
PREP's RtHIN 

• PREP'. Input List 
• PREP's Nama List 

T!,~se poirate!:s JP",ss0d 
PREP luia RDIINI to Exees at 
PREP InitialiJ:atiol1 tim~. Tliey 
ara usad to return inforaation 
to SQLlDS. 

HDa~~~ Al',ea~~~ in, Vol-emf! 

51. 
RSIB~\SE 

RSIB.4SE 



SLT (see Data 
Areas in 
Volume 2) 

Section 1 

i) 

Section 2 

Section 3 

/ 

I 

J 

/ 

> 
COMPILESECT, 
INTERPSECT. or 
PARSEDSECT 

1. fOHPIlESECT - Block 0 (first code block) as produced by 
the Code Generator. Optionally followed by Block 1. 
Block 2. etc (chained together). Block 10 is a Block 
~irectory (aluays present). 

24 

B. Code Block 0 - Entry to generated Machine code. (This 
is the physical replacement for the original Block 0 
where the Op Tree was located,) Block 0 is chained to 
the Space Block. 

h. Space Block - Filled by the Optiaizer. Contains CBSS 
linkage structures used in the generated code for 
calls to TIBSS. Space Block is chained to Block 10. 

c. Block 10 - Code block directory (for the case where 
there are more than one Code Blocks). Block 10 is 
chained to Code Block 2 (if present). Block 2 is 
chained to Block 3, etc. if applicable. 

Each block has an associated Relocation Directory, which 
contains the index locations of pointers within the block 
that JIIust be changed by the Executive routines when the 
access JIIodule is loaded. In addition, each code block 

SQL/Data Systea Logic. Volu~e 1 

J 

has a dyna.ic save area for use when calling other blocks 
or run-ti.e routines. 

2. INTERPSECT - Contains Block 0 (Op Tree) as built by the 
Parser. This is the input to the Interpreter at 
run-time. 

3. PARSED SECT - Contains the saae tbing as the INTERPsECT. 
but it is created for a stateJllent that references a table 
that was not created uhen the statement was preprocessed. 
This is input to the Optiaizer and Code Generator at 
run-tillle. 

4. INTERPSECT - Has no data associated with it. It is 
represented only by an entry in the SLT, indicating the 
section type is "INDEFsECT". This results fro. 
PREPARE/EXECUTE, EXECUTE IMMEDIATE, or DESCRIBE 
stateMent. 

Also stored in the access ~odule for COMPILESECTs, 
PARSEsECTs, and INTERPSECTs is the original sQL state.ent 
that caused the section to be built. This is used in case a 
re-PREP is required. 
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of an Aeee~s Module 5t~u~iu~e 

STORED AUX !ACCESS MODULE} AT END Of PREP PHASE 

SYSt\CCESS 

Un~rY Link 1 -
Sectian LDc~tian Table [SLY. 

Sed ion 

o iJ 

o 1 

Unury link 

Licensed Haterial Praperty af 1131'1 

Section ;2 

SQL for Section 2 
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SPECTRUM DF BINDING TIMES IN SQL/DS 

St,t]t'P-ment 
1ype 

Query, Insert, 
Delete, Upd,d:;:, 

Create Table, 
Ca •• it Work. etc. 

Operations Oi'l 

Temporary Tables 

PREPARE 51 FROM QSTRING; 
EXECUTE 51 USING ' .. 

Section 
Type 

COHPIlESECT 

INTERPSECT 

PARSED SECT 

HllJ EF SECT 

26 SQl/Data System lo~ie, Volume 1 

Execll'i::iem 

Run Time 

Run Time 
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COHPIlESECT INTtRPSECT PARSHISECY 

I AUXCAll 

Execute the Executl!< a 
machine code st;:mdard , 
in the routine Code G.merato:r Optimizer, and 
sectioll1!. cont:rolll!<d by to (;onvl?:r"~ the Codl!< Gell'u?rZl tor 

the content section illto " to <collver"!; a 
of the COHPIlESECT !leY SQl state-
sectioli\. <'lit INTERPSECT iMmt into a 

tll,m €)(ecute COliPIlESECT or 
it 0 IHTERPSECT. 

Execute tile 
OPENCAll madailt!! code 

in tile U~ot used) (Not used) ~Not used ~ 
section, Clitia 
OPCODE=OPEN. 

Execllte the 
ClOSECAll lllachin<e code !Not used) INot l.lseal IN@t 1.Ised! » 

in the 
section, uHIt 
OPCODE=CILOSE. 

Throw i.HW.y tlHI CUlt'rilmt <:,:mt;;~t 

SETUPCAll of the s~ctioll and invoke the !Not Illsed) (No'\: U!H!'U 

Parser, Optil'lizer. and Code 
Generator to build! III ne~ 

COMPH .. ESECT or IN1ERPSECT 
I tX'O!1\ 01 IU!Y SQl statement. 

Return @\ 

!'.lESCRISECAll descl."ipthm INot used) (Not Ills('!<!\) (Not used) 
of tile ansuer 
set. 



USER PARTITION I VIRTUAL MACHINE 

ARIPPIHA ie I P} 
(Assembler, COBOL, or PliI Precompiler) 

Process PREP I AR!PS~ parameters 

I ARIPNSH 11 Hilndle 
:> error 

[ ARIPERR I J 
message 

r--------, SCiln for SQl 
ARIPSQ{AICiPli Statements 

(FORTRAN. see 9 

Service routine 

Service routinE! 

Service routine 

Service routine 

Set length/type of 
host variables 
Ifor Plil only) 

Generate SQl 
IARIPTX{AiPICll code in user's 
. . source lItodule. 

SQLlDS PARTITION I VIRTUAL MACHINE 

Note8 The Parser, Optimizer. and Code Generator build, 
york Of!, and utilize the Op Tree in generating 
iln access module section. The 01" Tree and 
information related to it is given in the Oata 
Areas sec'i:ioill 'Of Ifolulile 2 1!.mder "01' Tree". 

Ims Executives 
r---/\' , 
ARIXERD ARIXEOS 

ARIXEPP 

AfUXPAl l 

store 
~IHXESX J Access 
. - Noclule 

~ See page 31 for Parser details. 

2 See page 43 for Optimizer details. 

Entr)! paili'd: 
Entry peint 

ARISYS[)! 
AIHSYS02 
AI'HSYSD3 
AIUSYS05 
ARISYSD8 

in module ARISYSDD. 
Module 
Working storage igetl 
Working storage (free) 
Console output 
1/0 for Work files and Printer/Punch/Input 
INCli..lDE sllpport 
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PREP TIME MODULE FLOW DIAGRAM FOR FORtRAN 

Hoy is frolll left to right a!'ld doun.,ard. AU eaHed ll!lHhllf!~ It<!!''hlli:fI, ,to the "",Uin!)" llHHl!\!l .. s Ilfilts;t $t;atl!!iMimt at"!:",:;:' tll(;1; CALl] 

'J 

I Text 

Nil in Hill, 
module 

B'" Generatiolil 

ARIPTXIF 1 

;g 

I 
~ 

II 

v \9 

I 

'" DEClAREs 
L 

A~U:PI)CfJ 

" >! 

~lrite !!lodif ied source lines "@ lIes 'loY: gewtler~·t,!!d D[Ci.J;,RE1S> "mcl 
2 Locat. hDst variable DECLAREs and SQL statements. 

Identify valid bast variable declarations and specified type and lengtb. 
4 Identify invocation parameters specified, and return parameter values~ 

Identify SQL statement type and locate host variables. Replace variables 
<> Ass.l'Ibler SQl module to CREATE PROG, PREPAREs, <1!te., I fUildim1s of API. 

Performs system-dependent 1/0 get/free storage requirement~. 
Read from SYSIPT and SiS001, 5Y50020 

PREP SQLCODE 
9 NorBal SQl functions. 

m£SS;J.£f~$ '-' 

licensed liaterial _. Property !Bt1 

Sl,ll Stiihliumt 
Sean 'i 

,g 

,,,,n:rlSw~f: l 
SQL ~tat42mVllld; 

PliH'e 



EXECUTION TIME MODULE FLOW DIAGRAM 

Luser's Modified I 
Souree Code 

-.---.----~~----.-.~ 

r--ARIPEIF-- ------------------------------------- ------------------------------------- ----------=, 
! I 
I entry point entry foint entry point i 
I I 
i SQlADD SQllEN ARIFOR I 
I Function Funetion SQlIDS i 
I Interface I 
I i 
I I 
I I t_______________________________________________________________________________________ _ _________ -J 

ARIPRIH 

r----------, 
I aceess 1<--<--< 
i modules I I SQlIUS 
I !>-->-->-l __________ -1. I.. ____ .......! 
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The Parser sect~on·contains an overvieu of Parser functions, 
an explanation of the stack addressing used by the 
and BNF Backus Normal Forml syntax as an aid in 
understanding the Parser and ather RDS functions as well. 

Fro",: AIHXEPP or ARD<ERP REPRE!=' 

! Sf() 

ilRI};P/<! '\"'/ 

is "{he Parser 
module. It is driven by the 
Farse tables iARIBPAR1. 
Parse tables are based 
BNF-defined tokens. When 
B BNF line is isolated by the 
takenizer, the corresponding 
semantic routine invoked to 
process the tokens. Senantic 
routines Dre identified by entry 
paints in modules ARIXPA2 and 
ARIXPA3. ARIXPAI uses 4 names 
for its functions. 

Op Tree 

you do nat bave B 
and/or BNF, you should review 
s,uibsecti<:m "Op Tree" 

1 The Op 'h'.", 
these P,H1.mes ~ 

2 

" Of 
0I' BIIH:k 
01" 
Blod( Il 

" PTREE 
BNF 

kW1(HJlT'.; 

Not.'E' Tr®~ 

Ar£as DO 

Volume 2:" 

is 
INVNAl'"lES/OVHAMES pilg'iBl 37 .. 

GET. Call the takenizer to get 
another input token, aduance the 
status indicator, and update 
the main stack uith informatian 
about the current token. 

lOOKAHEAD. Call the takenizer to 
determine the token that is 
ahead of the current ane, and 
advance the status indicator. 

BUMP, Advance the status 
indicator. 

SEMANT, Call the se~antic 
rDutine to process • BNF
defined token group and 
advance the status 

lic.,nsed Hater ial - ProiP,?rty of IBM 

\, 

'\ 

51 

Upon 1teturn frollil 
the P~n~'s@r il 

ARIXEPP builds the 
I~Al'IElISr froll! 
IVNAMES/OVNAMES, 
built by tbe Parser. 
and the DelLIST, 

by the Pre
pri?CeSS01~ 1> See 
HData Areas~~ in 
Volume (: 
~ore dllltaiL 

~ Map prDductioll number t~ a 
routine entry point and it. 

@f O\p@rntion :H 



ARICWSF ~ The BNF Syntax is given on page 37. 

ARIXSCH 

ARIXETR 

AIUXSXD 

J:l ARIYEH 

!.. \111/ 4 ARIXSCF 
OPTIMIZE R (Via RDS Executive) 

Figure 10. RDS Parser Module Flow 
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PARSER MODULE/MACRO STRUCTURE 

v 

AIUXPAl 

• Include ARIBPAI 
o Cdl AIHXPA4 to initiaHz® 

and nddress p3rse tables 
• Include ARIBPAM I 

tilbl. lliillppings) 
• twll ARIXPAO for 

routiM! call 

li~ens.d M~terial - Property of IBN 

(!J Il1lclud!'l! A~IBPAR «palrse 1:<11>1.,5 
• Return ~ddr.ss of parse tables 

Imaps ll'roduc
production 

l'Ietlwcl Operati@1i'! 



PARSER GENERATION 

BNF Description 
of SIR/OS 

u_ S-Q~-;~~~-~nt -I!------~ 

34 SQL/Uata System logic, Volu~e 1 

PARSE~ EXECUTION 

Semi:ul'i:ic 
Routine 
Selector J 

r-----------------, 
I Parse Tree i 
I I 
I " I 
i I \ i 
I 0 I) i 
I / \ f--I 
I (I> @ I 
I " I \ I 
I <I) () 0 I 
! I \ \ I 
I @ @ " I 
I i l ________________ ~ 

Tokenizer 

1 
Se~antic Routines Parse Stack ~ 

I) 

i \ 
" \ " ~ <I) 0 () ( 

I \ \ 
<I @ I) () 

I " 
I) 0 <= => ... "'" .,.. ..., 
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PARSER MAIN STACK A~DRES~IN~ 

Tbe fallauing description cancerns the s •• antic routine •• 
layer level semantic rDutines save d~t~ in ~~io stack 
entries for higher level se.antic rautines. 

Each stack entry is made up of m set of named storage slats 
for ,,",ving data of different types. TIHillCEl al:": iil! couple of 

r OU» 
« 

SIS) 
I 
I 11M It)) 
I 
! 
I 

slots for balfward o~ta ITPTRl iilIod T~TR~. ane for 
dlauchr strings ! CHARlEM (lLengtb» tHAIU'l"f! ! point'lr t@ 
the stri~gl) ~tc. 

The follc<1Ii!'lg' diagrOl~ ShOM$ 'tile format (If t~i<ll maill: ",tacik 
entry: 

t_ One stack entry - Contains data related to one BNF taken. 
processing another higher lev~l af BNF. 

Used l;lliIen 

At the time of proeessi~g a line of BHF, the currently 
addressable stack elements correspond to the nu~ber 
of BNF tokens. for example: 

A. 
Xl 

GRAHl' 
XiH 

< AUTI1> 
X1+2 

ON 
Xli-3 

<name> 
Xh4 

T(1; 
X1+5 

<user-list> 

Xl Xhl Xh~ 
So <select-clause> :!~ <select> <sel-expr-list> <into-fro~> 

Xl Xl+! 
<select> DISTINCT 

The main st~ck entries are addressed vim the i~dex 'Xl'. 
The curre~t top~ost entry that applies to a particulmr 
sem~nti~ routine is addressed ~ith the Xl index. The next 
stack entry is addressed yith Xl+1, etc. For each semmntie 
routine, the pertinent stack entries correspond to each BNf 
taken. For example, take the tuo BHF lines, 

1. <sal-clause> ,,= <select> <sel-expr-list> <into-from> 
2. I <select> DISTINCT <sel-e~pr-list> <i~to-from> 

The semantic routine for the first lina uses the fallouing 
indexes for the specified BNF tokens, 

Xl <select> 
Xl+! -
X1+2 -

<sel-expr-list> 
<into-f ram> 

Licensed Material - Property of rBM 

Xl~2 )(1+3 
<select-exp~~iist> <into-iroR> 

The seeond line of BNF uses t~. fallouin~ indeX8Sg 

in 
XIH -
Xl+2 -
XH3 -

<",elect> 
!:lISTINCT 
<s<!!l-expr-list> 
<into-from> 

Therefore, the semantic routine for the second line, f@lI:' 

example, ~ould be able to address results of the 
lauer-level semantic routine <into-fram>, by addressing the 
stack entry using Xl+3 as an index. let's say, for exampla. 
that the semantic routine for <into-from> stored an Tree 
r,cde index in TPT!U of its topmost stack ent!:y IT!"TlH XU L 
This sallie 01> Tree node ii\dex ~ould be available to the 
sem;;mtic associated with tbe second line of BNF in 

~ethod of Operation 35 



our example above by using the addressing, TPTR1(Xl+31. A 
semantic routine should pass results and data to 
higher-level semantic routines (those higher up ii'l the BNF 
treel by staring the. in the current topmost .tack entry. 
for example. if TIPTRI is the stack field used, then 
TPTRl!X1J is used ,the stack entries associated yith 
TPTR1!Xl+l), TPTRIIX1+21, etc, are lost at the completioi'l of 
the current semantic routine, and only the stack entry 
associated uith Xl is preserved). 

The following generul explanation has to do w1th BHI" lines 
that describe a list of items. Far example. tor table names 
in the "from" list, the BNF takes the following general 
form, 

36 SQllUata System logic. Volume 1 

<item-list> ,,= <item> 
I <1tem-list> , <item> 

This pair of BNF lines indicates that there is a list taIled 
<item-list> and that it may have one Dr mare entries, each 
defined by the name <item>. Since there are tuo BNF lines 
far describing a list, there are also tyO semantic rDutines 
for handling it. The first routine is executed only for the 
first ior onlyl ele~efit in the list. The second semantic 
routine is executed for each element in the list after the 
first one. Typically, the first semantic routine will 
initialize processing, and the second one will continue it. 
For example, the first !/light move "1" to a counter !eount 
the nllmber of itemsl illnd the second might add "I" to the 
e<:>'!:mter. 
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BNF (BACKUS NORMAL FORM) SYNTAX 

On the following pages is it simplified fo~. of BNF syntax. 
It is used heavily in the Parser by the seMantic routines 
ARIXPA2 and ARIXPA3. See the processing description on page 
31. 

The follouing description is an explanation and an exa.ple 
of how to read the syntax: 

The itellls enclosed in the pai~s of characters "<,, and ">,, 
are variables. Items in capital letters, nuabers, or 
punctuation (including parentheses) are exact replacements. 

You will aluays find a variable on the left side of "::=". 
The "::=" hilS the meaning "is to be replaced by". For each 
variable on the riqht side of "::=", look further in the 
list on the left side of ":::" for that same variable. There 
it may give exact replacements, or it llIay contain still 
other variilbles. Cont inue in this f ashion unt i l a ll 
replacements have been .ade. Follow this next sequence as 
an example (the line numbers refer to the BNF numbers at the 

left of the page): line 1 says that the "goal" is to be 
replaced by a "state1lent". "<statelllent>" starts at line 2, 
which says that "statement" is to be replaced by either the 
var iable "query", or "INSERT INTO ••• ", or "OE LETE FROM 
••• ", or UPDATE ••• ", etc (the replacelllents continue down to 
line 34). Let's choose "<query>" (we will do a si.ple 
query) • 

Go to line 45. Line 45 though line 48 show the replace.ents 
for "query". Let's choose "<query-expr>", which appears on 
the left of ": I =" at line 65. There we see 
"<query-expr> ::= <query- block>" (another repla cement 
follows on the next line, but let's use "<query-block>"). 

lines 68 through 75 show the possible replacements for 
"query-block"; let's choose "<sel-clause>", and go to lines 
76 though 81 to see its replacements. Now that we've gotten 
this far, let's look at the rest graphically, taking only 
the indicated replacelllent (last one of the list shoun), 

76 <sel-clause> ::= SELECT- KEYWO 
SELECT-KEYWO 
SELECT-KEYWO 
SELECT-KEYWO 

<sel-expr-list> <into-from> 
77 
78 
79 

r ! 

82 SELECT-KEYWD ::=SELECT 

ALL <sel-expr-list> <into-fro.> 
OISTINCT <sel-expr-list> <into-froll> 
* <into-fro.> 

1 
89 <into-froa> ::= INTO <host-list> FROM <froa-list> 

91 

93 

I ! ~ 
<host-list> 

1 
1:= <oname> 

! 

<ona.e> 11= I <identifie~> 

~ 
Replace with a valid 
identifier (<identifier> 
does not appear to the left 
of "::="). let's choose 
",OURFlD". 

97 

99 

188 

<from-list> ::= <table-var-na.e> 
I 

! 
<table-var-na~e> ::= <rname> 

I 

r 
<rnaJlle> ::= <identifier> 

1 
Replace with a valid 
identifier «identifier> 
does not appear to the left 
of "::="l. Let's choose 
"TNANE". 

Nou taking all the replacements froa beginning to end, we finish with the statement: 

SELECT * INTO :OURFLD FRON :TNANE 
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F@llowing is the eurrent BNF for the RDS Parser 

ENTRY POINTS 
iARIXPA2/ARIXPA3) 

GOAlOIO 
STHHT!U 
STI'INT02 
STNNTG3 
STI1HT04 
STNNTOS 
STMNT06 
ST!1NT07 
STt1NTOS 
STHHT09 
STMNTlO 
ST!1NTU 
STNNl12 
5TMNTU 
STI'IH1l4 
STI'INT1S 
STI'IHT16 
:STNNT!7 
SrHNT18 
STI'INTl9 
STI1NT2() 
STHHTZI 
SlHHT22 
STHNT23 
STI'INT24 
STl1NT25 
STI1HTZ6 
STI1NT21 
STI'INT28 
STi1NT29 
ST!1NHO 
STI1NT31 
STHNT3Z 
STMNHl 
EXIT!)l 
ACSTI102 
ACSTH03 
AC5TI104 
ACSTI10S 
AC5TI106-
EXHOl 
lEXPSPC2 
EXPl5n 
EXPlS12 
QUERYIHG 
QUERY020 
QUERYO:;O 
QUERY040 
ORDSYOl 

1 
2 
3 
4 
5 
6 ., 
8 
9 

10 
11 
12 
13 
14 
15 
16 
11 
18 
19 
20 
21 
22 
23 
24-
25 
26 
27 
28 
29 
30 
31 
32 
:33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 

BMF 

<goal> ::= <statement> I 
<statement> :,= EXPLAIN <explain-spec> fOR <~ecess-st~t> 

I EXPLAIN <explain-spec> SET <identifie~> = <integer-spec> FOR <aeeess-st.t> 
I <aecess-stlllt> 
I ACQUIRE <dbs-type> DBSPACE NAME~ <name> 
I ACQUIRE <dbs-type> oesPAtE NAMED <name> ( <dbs-parms> 
I CREATE TABLE <na~e> ( <field-defn~lst> ) 
I CREATE TABLE <name> ( <field-defn-lst> ) IN <name> 
I ALTER TABLE <name> ADD <field-defn> 
I ALTER DBSPACE <name> « <change-s-lst> ) 
I CREATE INDEX <indef-elause> 
I CREATE UNIQUE INDEX <indef-elause> 
i CREATE VIEW <receiver> AS <~uery-expr> 
I DROP <system-entity> <pname> 
I CONNENT ON <system-entity> <name> IS <quot-string> 
I CONNENT ON COLUMN <identifier> • <identifier> IS <quot-string> 
I COMMENT ON COLUMN <identifier> 0 <identifier> • <identifier> IS <~uot-string> 
I CREATE SYNONYM <identifier> FOR <identifier> • <identifier> 
i GRANT <auth> ON <name> TO <userorpu-list> 
i GRANT <auth> ON <name> TO <userorpw-list> ~ITH GRAHT OPTION 
I GRANT <speeia~-priv> TO <userorpw-list> 
I GRANT <special-priv> TO <userorpw-list> IDENTIfIED BY <userorpw-list> 
i REVOKE <auth> ON <name> fRON <userorpw-list> 
! REVOKE <speeial-priv> fROM <userorpu-list> 
I COMMIT WORK 
! COMMIT WORK RELEASE 
I ROLLBACK WORK 
i ROLLBACK WORK RELEASE 
I LOCK TABLE <name> IN <mode-setting> MODE 
I LOCK OBSPACE <name> IN <mode-setting> MODE 
I UPDATE STATISTICS fOR TABLE <name> 
I UPDATE All STATISTICS FOR TABLE <name> 
I UPDATE STATISTICS FOR DBSPACE <name> 
i UPDATE All STATISTICS fOR DBSPAtE <name> 

<ac~ess-stmt> ::= <query> 
i INSERT INTO <reeeiver> <insert-spec> 
I DELETE FRON <t~ble-var-na~e> 
I DELETE FROM <table-var-na~e> <~here-clause> 
I UPDATE <table-var-name> SET <set-elause-lst> 
I UPDATE <table-var-name> SET <set-clause-1st> <yhere-clause> 

<explain-spe~> ::= <explain-list> 
I All 

<explain-list> ::= <identifier> 
EXPLAIN-lIST , <identifier> 

<~uery> ::= <~uery-expr> 
i <query-expr> <order-by> <ord-spee-list> 
i <query-expr> fOR UPDATE OF <field-name-1st> 
I <query-expr> order-by <ord-spec-list> FOR UPDATE OF <field-name-lst> 

<order-by> ::= ORDER BY 
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EXHOI 
EXHOl 
SUSTSOl 
HDNlHH 
HDNlT!l2 
INSPECOI 
lNSPEC03 
INSPEC(J3 
WHERCUl! 
I>.'HERCU12 
SCllSTIH 
SCllST02 
SETClSCH 
SETClS02 
SETClSOl 
EXHel 
QUEEXP02 
QUEEXP03 
QUEBlKOl 
QUEBlK02 
QUEBlK03 
QUEBlK04 
QUEBLK05 
QUEBLK06 
QUEBlK01 
QUEBlK08 
SElCLSOl 
SELClS02 
SELClS03 
SELClS()4 
SHClS05 
SElClS06 
SElECTO 
H,iWINGO 
SLEPRUH 
SlEPRUJ2 
SEUXPIH 
SE lE)<P02 
SELEXP03 
INTfRMO 
INTf-RMD2 
HSYLSTOl 
HSnST02 
ONAr1EO () 
O~,AI'j E () <: 0 
HNAMEOl 
HNj~J1E02fJ 

fRMlSTt) 
FRMLST02 
TABVNMO 
TABVNf102 
!'lDSPUH 
FLDSPUl2 
CO LOS UH 

50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
61 
68 
69 
70 
n 
n 
13 
74 
75 
76 

78 
79 
80 

84 

86 

91 

97 

99 
00 

10 
()2 

H)3 

<receiver> :~= <r~a~e> 

I csul:ltillb> 
<subtab> ::~ <r~ame> I <field-~aae~lst> ) 
<field-nillme-lst> ::= <identifier> 

I <field-name-lst> , <ide~tifier> 
<insert-spee> :,: <query-block> 

I <values> I <entry-list> 
<valu •• > ( <entry> J 

<~here-cl.use> ,:~ WHERE <boolean> 
I WHERE CURRENT OF <enill~.> 

<set-clause-1st> ::~ <set-clause> 
I <set-clause-1st> • <set-clilluse> 

<set-elause> g,: <identifier> = <expr> 
I <identifier> ~ ( <query-block> 
! <identifier> ~ NUll 

<~uery-e~pr> ,:= <~uery-bloek> 
i <'lll.lery-expr> UNION <'1uelq,-blodf" 
I ( <query-expr> I 

<'i!uery-block> ::= <sel-clause> 
i <sel-cl©luse> WHERE <bo{ll,,!'!!'!.> 
I <sell-d.;:""se> GROUP BY <field-spee·-hd:> 

<sel-el .. use> <balling-keyyd> <boolean> 
<sel-cli'lluse> GROUP BY <f ield-spec-lst> <111l1!iflg-keYlbld> <boolean> 
<sel-clause> WHERE <boolei'iln> GROUP BY <field-spec-1st> 
<sel-clause> ~>lHERE <boole1lln> <hilll!il~!Ii-keyud> <bo(J],,,1lm> 
<sel-clause> WHERE <boolean> GROUP BY <field~spee-ls'i:> 

<sel-clause> = <salect-kayud> <sel-expr-lst> <into-fra.> 
<salect-keyud> ALL <sel-expr-lst> <inta-fram> 
<sel.ct-ikey~d> DISTINCT <sel-expl:-lst> <ini:<:.-fr,)l'lP 
<select-keywd> - <into-fram> 
<select-keyud> ALL ~ <into-from> 
<s'!l1'2ct-i(eywd> DISTINCT. <:hd;"·,,f:talil). 

<select-keyud> ,,= SELECT 
<having-keywd> ::= HAVING 

< 

~ ::: 
<sel-expr-lst> • 

: 1:C <ex!,:::> 
<ideri-'!.:bf 

<frOM-list> 
<bos·t-list> :~ <onaNe> 

:; :'!.~ 

J:=: 

::= <table-var-name 
<from-list> I <tabl®-va~~name> 

<table-vur-name> :~= <rnaae> 
~ <rname> <identif 

iald-spae-lst> := <field-spec> 
ield-spec-lst> , 

<cal-ord-s-lst> I,: <eal-DEd-spae> 
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COUlSU12 104 
Of/OSLIn 105 
ORDSU12 106 
EXIT!)l HI] 
BOOU)'! 108 
EXIHH H)9 
BOlTI102 110 
EXIHH AU 
BOOlFC02 HZ 
EXIlOl 113 
BOO lPfHI 2 U4 
PREDCrOl us 
PREDCTOZ 116 
PREDcr03 117 
PREDCT04 US 
PREDCI!)!> U9 
PREOCT!l6 lZ!l 
PREDCTOI 121 
PREDCT!l8 122 
PREDCHl9 123 
PREDCT!!!) 124 
EXIHH 125 
EXPR020 126 
EXIT!H 121 
AIHRI1!)2 128 
EXIT!)l 129 
ARFACT02 130 
PRH1AROl 131 
EXITOl 132 
EXITOI 133 
PRIHAR04 134 
HDSPCOl 13S 
FlDSPCOZ 136 
FUlSPC03 137 
COlOSP02 138 
COLOS!'!)2 139 
COlOSP03 140 
ORDSPC02 141 
ORDSPC02 142 
ORDSPC03 143 
ORDSPC04 144 
EXIrO! 145 
COtlPAR02 146 
COHf'AR03 141 
COl1PAR04 148 
COtlPAR05 149 
COMPOl!) 150 
COHP020 151 
COHP030 152 
CONP040 153 
CONPOSO 154 
COtlP060 155 
ADDOPOI 156 
ADDOP()2 157 

i <eol-ord-s-lst> • <eol-@rd-spee> 
<ord-spee-list> ,,= <ord-spec> 

I <ord-spec-list> • <ord-spee> 
<boolean> ,:~ <boolean-term> 

I <boolean> OR <boolean-ter~> 
<boolean-ter.> ,,= <boolean-factor> 

i <boolean-term> AND <boolean-factor> 
<boolean-factor> !,= <boolean-primry> 

i NOT <boolean-primry> 
<boolean-pri~ry> ,,= <predicate> 

I ( <boolean> ) 
<predicate> I!~ <expr> <comparison> <expr> 

I <expr> BETWEEN <expr> AND <expr> 
! <expr> NOT BETWEEN <expr> AND <expr> 
I <primary> IS NUll 
i <primary> IS NOT NUll 
! <expr> lIKE <eonstant> 
I <expr> NOT LIKE <constant> 
I <expr> <comparison> I <entry-li.t> 
i <expr> <comparison> ( <~uery-expr> 
I EXISTS « <query-expr> ~ 

<expr> ,:= <arith-term> 
I <expr> <add-op> <arith-ter~> 

<arith-term> :l~ <arith-factor> 
! <arith-term> <mult-op> <arith-factor> 

<arith-factor> g,: <primary> 
I <add-op> <primary> 

<primary> !,: <field-spec> 
I <set-fn> 
I <constant> 
I I <expr> ) 

<field-spec> ,,; <identifier> 
I <identifier> • <identifier> 
I <identifier> • <identifier> • <identifier> 

<col-ord-spec> ,,= <field-spec> 
i <field-spec> ASC 
! <field-spec> DESC 

<ord-spec> t:~ <integer-spec> 
<integer-spec> ASe 
<integer-spec> DESC 
<eol-ora-spec> 

<comparison> It" <comp> 

<comp> t t= :: 

I <camp> All 
I <comp> ANY 
i IN 
I NOT IN 

! ~ :::: 
I > 
I > " 
I < 
I < '" 

<add-op> ::'" '" 
i -
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MULTO?Ol 
MULTOPOZ 
SETFNOI 
SEHNO:! 
SETHlOl 
SETFN04 
SETFNOS 
SETFN06 
SETFNOI 
ARGO 1 Ili 
ARG020 
ARG030 
ENTlST02 
ENTlST02 
EXIrO! 
ENTRY020 
ENT'RY03() 
tNSTNT02 
CNSTNT!l2 
CNSTNT03 
CNSTNH14 
CNSTNT05 
CNSTNT06 
CNSTNT02 
CNSTNT02 
PNAMEOIO 
EXITOl 
NAMEOU 
NAME030 
NAi1E030 
RNAHEOH) 
RNAME030 
RNAHE()30 
CNAMEOIG 
INTEGRIH 
OBSrfPCH 
DBSHP02 
EXHO! 
EXHOl 
DI3SSPCOl 
!Jessp!:!)2 
OBSSPCOl 
OBSSPC04; 
DBSSPC()S 
OBSSPC()6 
lOCK() 1 
lOCK02 
lOCI(03 
HlFlSHH 
fDflST02 
HDDFN()l 
FLDDFNO:2 
TYPEOIO 
TYPEOZ!) 

IS6 
159 
1M) 
161 
162 
163 
164 
165 
166 
161 
168 
169 
HO 
In 
H2 
173 
114 
175 
176 
17'7 
178 
179 
180 
un 
182 
183 
184 
HIS 
186 
181 
188 
189 
193 
191 
In 
193 
194 
195 
1% 
197 
196 
!99 
200J 
201 
202 
203 
ZO{, 
205 
2()6 
2!J1 
20e 
Z()9 
21() 
211 

<ll\\lIJ.t-op> ,,::: '* 
i I 

<set-in> ,,= AVG ( <~~g> I 
MAX <ilIr!!'> 

<arg> n'" 

NUl I <i.'!rg> 
SlJl1 « <ill!:,!!,> j 

COUNT ( <,u:g> I 
COUNT '1 * I 
<id~ntifie:i':> q <arg> 

DISHNCT <expr> 
ALL <I!))(pr> 

<entry-list> ,~<entry>. <~ntry> 

! <entry-list> , <e~try> 
<entry> ,,= <constant> 

I <add-of> <numher> 
I NUll 

<constant> ,,= <~uot-string> 
<1I11mKH:;r> 
: <:i.d~ntifier> 

,<identifier> <ide~tifier> 
USER 
? 
<gnpl1i-string" 
<Iu!)(-str illlg:> 

<pna •• > 11= <hname> 
I <nBm€!> 

<nBme> I'" <identifier> 
I <identifier> • <identifier> 
I PUBLIC • <idarui::ifier> 

<rn ••• > ,~<idal1ltifier> 

I <identifier> • <identifier> 
I PUBLIC. <identifier> 

<cna.e> 1'= <identifier> 
<il1lteger-spec> ,,= <number> 
<dbs-type> 1'= PUBLIC 

i PRIVATE 
<abs-parms> :,= <dbs-spac> 

I <dbz-parms> , cabs-spec> 
<dbs-spec> ,,= NHEADER ~ <integer-spec> 

PAGES = <integer-spec> 
PCTINDEX '" <integer-spec> 
PCTFREE = <integer-spec> 
lOCK" <loci<-sp<ec> 
SrORPOOl = <integer-~p.c> 

<lack-spec> I~= DBSPACE 
I PAGE 
! ~ow 

<field-defn-lst> 11= <fleld-d.fn> 
I <flald-dafn-lst> • <field-dafn> 

<field-defn> ,,= <identifier> <type> 
i <identifier> <-type> NOT NUll 

<type> I:~ char I <integer-spec> 
i VARCHAR { <integer-spec> » 
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TYPE!)3\) 
TYPE040 
TY.PE05f.l 
TYPE060 
TYPE070 
TYPE!)80 
TYPE090 
TYPEIOO 
TYPEUO 
HPE!20 
EXITOl 
EXITOl 
CHSPECIH 
CHSPEC02 
INOFCUH 
INOFCl02 
SYSENTOI 
SYSENT02 
SYSENT03 
SYSENT04 
SYSENT05 
;SYSENT06 
EXITIU 
AUTI-:O 30 
AUT!~030 

USRPlS02 
USRPlS02 
USRPl503 
OPl15TOI 
OPLIST02 
OPERATC)! 
OPERAT02 
OPERAT03 
!)PERAT04 
OPERATOS 
OPERAT06 
OPERATO? 
OPERATOS 
SPPR1lJOl 
SPPRIV02 
SPPRIIJ!):?) 
SPPRIV04 
110DEOI 
1100E02 

2.2 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 
223 
224 
225 
226 
227 
228 
229 
230 
231 
232 
2:n 
234 
235 
236 
237 
238 
239 
240 
241 
242 
243 
244 
245 
246 
247 
248 
249 
250 
251 
252 
253 
254 
255 

/) 

lONG VARCHAR 
INTEGER 
SI1AU.INT 
DECIMAL 
DECIMAL <integer-spee> 
DECIMAL <integer-spec>. <integer-spec> 
HOAT 
GRAPHIC <integer-spec> 
VARGRAPHIC ( <integer-spec> 
LONG VARGRAPHIC 

<ehange-s-lst> II: <ehange-spec> 
! <change-s-lst> • <change-spec> 

<change-spec> ::~ PCTfREE : <integer-spec> 
I LOCK : <loek-spee> 

<indef-clause> ::~ <name> ON <name> ( <eol-@ra-s-lst> 
I <na~e> ON <name> « <eol-ord-s-lst> ) PCTFREE ~ 

<system-entity> 11= ,TABLE 
I VIEW 
I PROGRAM 
! INDEX 
I DBSPACIE 
I SYNONYM 

<auth> II: <operation-list> 
I All PRIVILEGES 
I All 

<userorpu-list> I:: PUBLIC 
I <identifier> 
I <userorpw-list> • <identifier> 

<operation-list> II: <operation> 
I <operation-list> • <operation> 

<operation> :,~ SELECT 
I INSERT 
I DelETE 
I UPDATE 
I UPDATE « <field-naMe-1st> I 
I ALlER 
I INDEX 
I RUN 

<special-priv> :1= DBA 
I RESOURCE 
I CONNECT 
I SCHEDULE 

<Mode-setting> ::~ SHARE 
I EXCLUSIVE 
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I. Accumulate. the n •• es table. and column. in Internal tabl ••• 

3. Do •• authoriz.tion Dnd records clapen1eneie •• 

5. Does type distribution and cbeeking. analyze. predicates. and Bccu.alate. _Dr. 
Infor •• tiaR in internal tables. 

6. Uses the inror!llatioln accmuillated in steps 1-5 to lIliltke a plalli aeeessin!:\, ",.cilll t",l:ll", 
.ncil s1.:d:l.i~'ing "du! predicates. Xt !ilodif i<!!", the Op Tree to elCfl:~ss; t~is 

tod,* G€l\<!!rator illS AS!.. I A<ec'1!sS Specif icatio,~ lang1,Oilt!fii!) sell Section 5 ill ;2, "Or 
Tree NQde Elicodirlgs" Clnd "lJescril!'i:ol': lR"eorcls" Yo!!: the OF Triil<! <Ina Ill,l'!scrill'tors I 0 It 
i'lllsiJl creates all CBS:;; eall:l,llg stl''I.lctm::-es Fleee;'l>S<ll'lf ita: tile Code Gi!l'!€l:<:tOll:' t@ use iifl 
01855 <:;;'1,1115. 



EXAMPLES OF ASL (ACCESS SPECIFICATION LANGUAGE) REPRESENrATIONS AS 
OUTPUT FROM THE OPTIMIZER 

Implied in generating' an access pbn is ill kl1oij,Jledge of ~l!at DBS:; operi'iti,@I'I!1l ilf!edl t@ be 
performed to fulfill tbe user's 5QL request. 

As part of the output of the Optimizer, the ASl generator builds all the DBSS linkage 
'parametric) structures in Blackl, the Space Block, that will b. used in tile •• nerated 
code when issuing calls to DBS!. The typical call to DBS! consists of an aperatiol'l cade 
and its necessary oess parametric or linkage structure. 

The ~ajority of DBSS operations are those necessary to fulfill SQl Query, Update, Insert, 
,""HI Delete re~uests. The DSSS operators used fOE these requests <llN! i1mo:n.!I'l as "Operators 
on Rous and Scans". Tuo of the more common operators are 'Open Scan' and 'Next Roy'. 
These uill be referred to in the follouing SQl statement ASl representations as the boxes 
labelled 'OPEN' and 'NEXT'. Tbey are pointed to aut of the control black associated yith 
a table, the control block being the Optimizer linkage t@ the Code Generator for DBSS 
operations against a table. 

The DBSS parametric or linkage structure used ~ith operators on roys and scans is referred 
h, in DSSS documentation as "6ASE". Tile eASE is <II fixed-1engtill strl'lehllN!!. COlltl!ined 
uithin that strueture are three pointers of significance to our ASl representations: 

i. A pointer to a 'DOMAINS' structure (DOMS). uhich describes the re~uested or submitted 
fields. Each entry in the DOMAINS strueture contains <II poillter to the X/O areas used 
to retrieve/submit field values. These areas also reside i~ the Space BI@ck. 

~o An optional pointer value to a 'KDOMAIHS' (KDONS) structure. ~hich descri~s a 
sub~itted key for an index identified by other fields in BASE. A KOOMAXNS entry 
contains a pointer to a data area in the Space Bloek. This data are~ contains the 
actual key value. 

l. An optional pointer value to a 'SARGS' structure. 
argu~ents used in OPEN and NEXT CBSS operations. 
a roy-cDlumn number. a comparisDn Dperator, and a 
Space Block) tDr the actual cDlumn value. 

which is used t@ p~@vide search 
Each search argu~e~t e~try describes 
pointer t@ a~ input area !i~ the 

A more detailed description of CBSS operators and paraMetric structures can ~ found in 
Section 6, Diagnostic Aids. under "CBSS 01' Codes". 
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Nodes for ~reation 
telllpol:il!rill!$, if 

--:!:'l!!sidlJ).:il 'l'2~pr&d!!! 

and joil'l-plreds 

lr5ib<l!SI!! f@'!: !Iflll:t 

.I \ 
.I \ 

1 ,@i~~ers via lOCDEStRIPS 
~ t@ ~~!~e slot~ il!$$oei~te~ 

~j 
> ~ith DOMAINS f@r o~tput 

lU 

= l!'li!!iid.allJiilIl 
n~pud$ 

c@liIi:rolblk 
I \ 

/ \ 
rsibase rsibas@ 
for @pel'l for l'Iext 

col =- c@ldescrir 
lit -- loedescrip 



2. JOIN BY METHOD 2 (Sort-Mergel 

Nodes for creation of 
te~poraries, if any. 1 
If T2 must be sorted. :> 
the sort is done here J 
and 12 below is replaced 
by the sorted list. 

I.)Q----, 
/ 

/ 
FE 

'\ 
'\ 

!3Q 

i 

SCI 

/ 
I 

SEl 

12--------- residual 

contI' 
/ '\ 

I 
rsibase 
for open 

joindescrip 

joinvalue - I---- lIT 

\ 

I T2-preds and 
join preds 

rsibase 
for next 

"placeholder" 
controlbll< 

I 
rsibase 
for open 

loedescrip ---')0 

B 

1 
LrrTUP J t1T-> 1 

lH ~J " 

pointers via lOCDESC~!PS 
to value slots associated 
with DOMAINS for output 

reldescrip 

I 
controlblk 
.I '\ 

I '\ 
rsibas!!i 
for !iU!xt 

D 
D 

'---------'~D 

outereol - f-- col eoldescrip ------------------------~ 

inner col - f-- col coldescrip ____________ ~J 
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sel-list 

r 

I 

conb:olbllk 
\ 

I \ 
lI:sibas@ 

to open 

l'@siclual 
pn,d", 

Bl<1ild Vah!;, 

lioeRS~~ Nat@rial - ~OF~~t~ @f IB~ 

SQ -~.~~ 
I 

IOQ 
'\ 

SQ 
I 

lH .~ 

~~-", 

!.H-·~-~~~ 

r 

I 

(;ord:rolbU! 
I \ 

I 
ll:'sibas~ 
tOll: @pl!!!lI 

l"sibasll! 
for ;Hnd: 

residu!ll 
pr<!l<:'!s 

SELECT ENAME ~MP 

WHERE 
SAl 

CSHEt! AVG! SAU 
EN!' 

~~tb@dl @f ~1 



SElIECT NAME 
FROM ENP 
WHERE DNa IN 

SELECT DNO 
FROM DEPT 
WHERE lOC='DENVER' Bind DBSPACE 

Bind OBSPACE / 
I 

INSERT 

I 

'II '-----r----------' i - - ~~'-··1 

T"'t@l!Ip 
I 

r@ld"Hserip 
I 

controlol11: 
I 

t()!: insert 
into list 

r@ldes;::!d,p 
I 

;:oliltrolhlk 
I '\ 

Ut-hp 
I BtL 

ilQ ----., 

BQ 

Sd-:u.stl I 
T=EMP 

nU.)!!s", 
t@'!: open 

rsibase 
for next 

! RU-_______ IN 
i I ~i ________________ ~ 

reldescrip eol I 
i I SQl 

eontrolblk / L 
I \ eoldeserip , lit-tIlp 

I DQ \ l!t~D e rsibase 
en for (@xt 

domains 

r DNG 

\ 
Blil 

" ! 

relde:!;crilP 
I 

control 
I \ 

1<:sihase for 
@pel'l list 

lr!!;ilnu;,e for 
next b list 

telllpblk 
I "

rsiba$@ rsibase 
for :rNIl creates li"rl: 



Nodes for creatio~ 
of tempol:iJrries, 
if a~yo ~ - - ~ ~ 

DQ , , 

cOllltr<>lblk 
/ \ 

I , 
rsibl'.s€l 
for oFel< 

Ht~h1p 

I 
lit ~ 

SELECT NAME 
fROti ENf' X 
WHERE SAL " 

SHEer A'lrSI SAU 
FROO EMF 
WHERE DNO">cm,,"(! 

T 

I 
c<ll'Itr<>lblJ{ 

/ , 
rsib&lse 
f<>:l: '~piiil'l 

:N:~s.idtllal 

pl1'ed:s 



6. GROUP BY - IUVI"''G 

50 

Nodes to sort table 
on grouper eolu~ns 
if no matching index 

DQ 
\ 

\ 

SQ 
~lit-tup 

I 
lit 

BQ ________ ....!l 

sd-list 
augMented by 
set-tns in 
HAVIHG clause 

II LI_I ______________________ ~ 
I 

I 
I 

set-til 
I \ 

I \ 

S:~::~S,:::-f.-d~P 
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T 

r 
reldeserip 

I 
eontrolbll< 

I \. 
I \ 

rsibase 
for open 

SElECT 1')00 
fROM EI1P 
GROU¥' BY DNe 
H,ilY.~NG AVG(SAU 

+AVG!COI"II1»7 

resiciu'c,l 
WHEP' 
pr".~l.eates 

I 

I r 
sa -.-J 

I 
predicates 
are al~ays 
residual ,. 

/ \ ,. lit 
\ ~ lit 

0 

Conditional bind 
table for grouper 

Frolil 
To 

Ht 

J T 
eoldescrip 

I 
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There are five tables (arraysl of signiiiea~t to the Optimizer. IThes~ are the 
tables mentioned on I'l'lge 43 as "irrterllal Pertinent iniormOltioll is seCUl1Iulllted 
all~ stored ill these tables during Pass 1 lllla Pass 2 seans of the Tree lIodes by the 
Optimizer. These tables are used in determining path selection generating ASl IAccess 
Specification languageJ in the later stages of optimization. Each tabla has a pointer to 
it, alDng uith its current element index. in tbe DPTAREA. Tbe tabla dimensions are 
deterlllined by macro var iables uhose values are assigned j.n the included code AIHBNUMo n,e 
tables and their DSSDciated macro dimension variables Dreg 

Table Array 'TBA" MAXQTAB (Un 
Column An:<lY 'elA' MAXQCOl i 255) 
Predicate Array • POA' 11AXPREO I 25*MAXQI 
Index Array 'XOX' MAXING i Hl*I1AXQT AS) 
Query Array 'QAR' !1AXGl (8) 

An Dvervieu Dr the major data areas and cDntrol blocks folloys ~for tt.. data areas and 
contra I blocks, see the data areas section in Volume 2~. 



MAJOR DATA AREAS AND CONTROL BLOCKS USED BY THE OPTIMIZER 

into 
OPPTR ARIXOOP ~ 

Entry parameter 
r-------

-------------~ i 

X 
& 
8QJ0 
01' Tree 

IREGIO -t----------------------------~ 
1----------------------------------' 
O~UREA r---~EJTBA L_ 

. I . 
OPHABPT- f-J . 
OPTPREOP- ------, 
OPTClPTR- ----, I 
OPTQAPTR- ---, i i POll. 

OPTTABPT- ] : : 4EJ 
I I . 
I I . 

I-i~;----- : I etA 

EJ !4EJ 
. !. 

I L_;EJ 

"Sclratdu Pad" 
for DBSS <1:aUiftfj' 
stl!:'Illehnres ,IBldi 
dat:i!i slots 

\ Optildzer 
I input 

and 
output 

ROAC'II1" 
RDSQlCA 

-- IWAOPT 

~-------------~ 

--------, 

ROATRACO IOptimi%er 
trace level!.) 

I 
I 
i 
i 
i 
! 
I 
I 

f-;;~~~------------------J 

SQlCODE SQl eodes 
placed here 

Common RDS 
P.litell Area 

catalog l@ole-uF 
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In 
U2 
l.l!3 

-21Ft 

'1 

Successful ~etur~ c~de for ufdatabl~ cursor ~uery 
Successful retu~n code 
Successful ~etu~n code tor delet~bl@ cursor ~u€ry 
Indicates table not found. ~uring PREP. this c~uses ~ 
PARS[SECT to be created by the e~ecutives. Durin~ run 
ti~e, it is considered ~n error. 

>- These indicate that the necessary authorization does 
j not exist. During PREP, this causes a ~ARSESEti to be 

created by the executives. Duri~g ru~ time it i$ 
considered to be an error. 

negativ~ SQlCOOES - Are considered errors. 

Hot~, Any negative SQltOOE returned durin~ the PREP phase ~ill 
cause tile CHKMODE bit t@ be set ,on, yi\ieil llH!iI!ilS that t@ll' 

subsequent SQL commands in the progra~, the yill 
process the statement only as far as catalog (that 
is. n@ path selection ~ill be performed). 



OPTIMIZER: GENERAL FUNCTIONS - DETAIL 

ARIXOOP (Called by ARIXEPPI 

Set ROOTTYPE :: PTREENT (root of 
PTREE). If run-tiMe and root is 
tor BEGIN, COMMIT, or RESTORE 

If not run-time and ROOTTYPE is 
BEGIN'HOD, (ONITN'OD, or CHKPTNOI), 
indicat~ success (that is, 
essentially ignore theml 
and ) RETEXIT 1 

If ROOTTYPE = RESTONOD: 
@ If PTREEPI ~:: TRI-UKOOE \ ---+--'J> 
@ If PTREEPI = TRANCOOE. 

indicate success and --------~------~~ 

~ for all calls to ARIXEER, 
build SQlCA if error encountered. 

Initialize more OPTAREA 
Allocate co~mon Opti~i%er storage and place the addresses in 

OPTAREA I~ll Opti~izer tables) 
variables 

It not successful, --'J> RETEXIT 1 

Set up authorization structures. 
If PREP time, prepare to record 
program dependencies. 

page 67 
ACQUIRE OBSPACE 

I'ag'" 68 

CREATE TABLE 
pilge 67 

54 SQlIData System logic. Volume 1 

ARICWSG - Set storage 
(If ~torage cannot be obtained) ARIXEER - Build SQlCA 

CHANGE DBSPACE 
page 73 

UPDATE STATISTICS 
page 76 

IN'DEX 
page 14 



ARIXOOP (~ontinuedJ 1 fox l~bels ~jIT. QUITOK ~nd RETEXIT. see page 71. 

INSERT. DELETE, O~ UPDATE 
!PTREENT ~ IHSRTNOO/uPDTENODI 

DIELHNOO I 

If n~cessary to expand OP: ~ 
If SQlERRDll-~O ~ RETEXITlj rb-____ ~~ 

If SQlERRD1-=O ~ RETEXIT 1 

01'. :space blocks. I'iI!H~ Illl,l!!il 

elefleftts of Querv Ar~ay 

~ ~ funetion~ 
ARIXOCU - Cleanup (free tATtOl blocks~ 
ARIXEER - Build SQltA 

TABlENOO and ~ake Table Array entry 

Update CURENQNO and 
If SQLERRIH ~:;~ ~ 

If PREP time, initialize for 
recording program dependen
cies on author's rights on 
table being modified. 

for creator = 'SYSTEM 'and 
ROOTTYPE for INSERT/DElETEg 
a. If table is SYSCATAlOG ~ 

and DELETE atte~pted ~ I ~ 

b. 

.!:i!!x CaU 
ARIXOCU ~ Cleanup [free CATCOl blocks» 
ARIXOUS •• Check SYiH)I'll/lI'l ! no creator sl!'®df .i"H~ 
ARIXEER - Build SQlCA 

.!:i!!x Call FUl'lctiong 
ARXXEER Issues error ~essage !kno~1'l cause 
ARIXECK Issues error message lunkno~1'l cause 

, ARIXSCF Converts falluard into characters 
ARIXSCH Converts hBlfuora into characters 
A!HX5lN Calculates length af cilarad:ers strivi!j' 
AIUXEDB - tilil!«ilge to oBS!) 

If user is !'lot CDncatenat. cbaracter string. used ••••• sage text takens 
and p QUIT 

Else set AIJTHRES " Build SQltA 

licensed Material ~ Property of IBM !<~etiHI<l! at Oper>.llU,Dl'i 5';;; 



ARIXOOP {eontinueclJ 

56 

ROOTTYPE = INSRTNDO: 
If semantics check/catalog 
lookup or it SQlERROl ~= 

SUCCESS ~ RETEXIT 1, else 
go ~ QUITIOK 1 

Call ARIXOOl if EXPLAIN 
requested 

ROOITYPE = UPDTENOO: 
If SQlERRDl~=O ~ RETEXIT 1 

UPDATE/DElETE, 
~ If h~ERE tree and node is 

not Cl~NTNOD. set TOPWHERE 
= '1' to tell ARIXOBZ to 
call ARIXOWZ. 

® Examine ~HERE predicate 
If SQLERRD1~=O ~ RETEXIT 1 

SQLlData System logic, Volume 1 

1 For labels QUIT, ~jITOK, and ~ETEXIT, see page 77. 

ARIXOIH J 

INSERT requests 

FUYlC"i:io1U , 
Build SQlCA 

~ Call 
ARIXHR 
ARIXOCll 
AfnXODH 
ARIXOFR 

Cle~nup Ifree CATeOl blocks, 
Acquire DOMAINS control block 
Create ~ cass linkage structure 
in SPACEBLK 

ARIXOCA look up table information in SYSCATAlOG 
ARIXOCK - look up each column in SYSCOlUNNS 
ARIXAD2 Check autbority 
ARIXA06 Grant authority 
ARIXOSC ~ Scan Table Array looking for SElEC1AUTH 
ARIXOlF ~ Scan Column Array tor long fields 
ARIXONV Expand a SELECT * 
ARIXOVC - Compose • vieu into the Or Tree 
ARIXOGB Scan Query Array tar blocks uith GROUP 

BY or SETm 
ARIXOCT - Set up a control block and chain to OP 
ARIXOSl Process SELECT-list It~o passes) 
ARIXOQi Query rrocessor entry module 
ARIXOQ2 - Second pass query processor 
ARIXOGP - It of subquery form, find Optimizer path 
(Note: See page 78 for path selection/ASl generation.) 
ARIXOff fill in DONFlDPT for INSERT or UPDATE 
ARIXSCH - Convert from halfuord to character 
ARIXSCN Concatenate character strings used as 

message text tokens 
SET-dause list 

Hay Call Function: 
ARIXEER Build SQLCA 
ARIXOfC ~ Handle Column Array entries 
ARIXOFF - fill in DOHFlDPT for UlSERi' and UI'DATE 
ARIXOOS - SELECT-list expression tracer 
ARIXOCU ~ Cleanup (tree CATeOl blocksl 

~ Call fUllction: 
ARIXOBl - SQUERY node processor, first pass 
ARIXOCU Cleanup itree CATGOl blocksl 
ARIXOEX WHERE or HAVING expression walkthrough 
ARIXOIU - Examine WHERE predicate on first pass 
ARIXEER Build SQlCA 
ARIXSCH 

licensed Material - Property of IBM 



ARIXOOP !continued) 

" If ~'ftlERE tree alld CURNTNOD, 
set CURNOOE ~ 1 ulld 

It SQlERRDl~=O ~ 

• Do coluMn l~DkuFI 
SQLERRIH ~"O ~ 

If ereator nDt "SYSTEM 
ROOTTYPE : UPDTIENOD, 
UPDATE/DElETE 

• RODTYPE = DELETNOD: 
.- If SQLERROl~"'O 

If CHKANSER ::: "N' 
authorized), 

then ~ 
~ It time and 

!liode and!: 
<I. CHKANSER--~'G' 

AUTHRES ::: 'Y' 0 

h. CHKANSIER ::: 'G' or 'Y' 
If SQLERRDl~~ 0 ~ 

dependency need 
recorded I, set 

~ Call 
~ ARIXEDB 

ARIXEER ~ 
ARIXECK ~ Build SQlCA fo~ DSSS er~ors 
ARIXOIU - look up usage illformati~ll ill 
ARIXOCU ~ Ifr@iI? CAltOl blocksl 
.4RIXSCN dl<:n:acter strillgs us",dl "'i: 

message text tokens 
eolu~ll ill SYSCOlUMNS 

!'5i1.:l! Can 
ARICGH 
ARIXEER 
AIHXEDB 
ARIXIECK 
AIUXOCU -

storage 
B,lild SQl.CA 
linkage to !.lBSS 
Build SQlCA for iDBS;:: 
Cleanup Ifree CAltOl 

~I"rOlCS 

bIe"':!>:s I 

~: 
Build SQlCA 
Issue error •• ssag. lunknDwn causel 
Convert fulluord tD character 
Convert halfuord to character 
Calculate length Df character string. 
linkage to OBSS 

Calculate length of cbaracter string 

Concatenate chBrBeter strings used .s •• ssage 



ARIXOOP (continued) 

~ ROOTTYPE = UPDTENOO: 
Cheek authorization for 
column to be updated by 
repeated calls to 
ARIXt\02 
- If SQlERROl ~= C ~QUITI 

If CHKANSER = 'N' (user 
does not have update 
authority on column), 

then ~ QUIT 1 

If PREP tiMe and not check 
Mode J and, 
a. CHKANSER ~='G', set 

AUTHRES = 'Y' ~cannot 

grant RUN on program). 
b. CHKANSER = 'S' or 'yi, 

record program depen-
dency on UPDATEAUl ~---4~ 

1 for labels QUIT. QUI1OK, and RETEXIT. see page 11. 

authrorh:ad:imlll 

~ CaU 
AIHXEER 
AIHXECK 
ARIXSCF 
ARIXSCH 
ARIXSlH ~ 
AIUXEDB ~ 

I'ulld:io!t : 
Build SQlCA 
Issue error message (unknown causel 
Convert fullword to character 
Convert halfuord to character 
Calculate length of character strings 
linkage to DBSS 

Concatenate character strings used as ~essage text tokens 

Build SQlCA 

GRANT ill SYSCOlAUTH or SVSTABAUTH 

If SQlERRDl~=O ~QUITl ~----~ 
~ Call Functioll: 
ARIXECK ~ Issue error ~essage (ullknowil cause) 
ARIXSRl ~ Restore logical unit of work ill c. CHKANSER ~='G' or 'Y', 

set AUTHRES = '0' 

If not CL~NTNOO and h~ERE 
tree exists: 

It SQLERRD!~=O ~ RETEXIT 1 

ease of error 
ARICWSG ~ Get storage 
ARICWSf free storage 
ARIXA02 Check authority 
ARIXSLN Calculate length of character strings 
ARIXSUT Get unique character string (time sta.p~ 
ARIXEDB linkage t@ DBSS 

authorization on h~ERE t~ee (scan Table 
Array looking fo~ SElECTAUTH» 

~Call ~: 
ARIXA02 Check authority 
ARIXEER - Build SQlCA 
ARIXA06 - Record GRANT in tables 
ARIXOCU ~ Cleanup Ifree CArCOl blocks) 

~ ARIXSCN ~ Concatenate character strings used as 
message text tokens 

J "not check mode" Means "if no errors encountered 011 any previous 
SQl statement in the user's prograJil" 
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ARIXOOP Icontinued} 

If ~lmNTNOO: 
G Check for CUOESCR 

descriptox'} 0 

ilnd ...;p 

block to n'I!W 

program na~e if currently 
blank. 

,~ STARNOOE, 
Ca 11 AIUXONV 
STARNODEs ill 

size af currant .pace black 

~cCJn 
ARIXEER ~ 
ARIXEAB ~ 
ARIXOCU -

Function: 
Build SQlCf, 
Allocate another Bpace black 
Cleanup Ifraa CATCDL blacks) 

COIUlillll Arlray sntJ:'.i.'I!s 
Cleanup Ifra. CATeDl blacksl 
Build SQlCA 

ARIXSCN Concatenate character strings used as 
message text tokens 

~ view into th@ Op Tree 

~ CaU FUIiStio~: 
ARICWSf ~ free 
ARIXEFB ~ hee 
AfHXElX ~ load access !lIodub 
ARIXOCA Do c"'talo!l' lookup 
ARIXOCK - look up eac!! call];"'1 iml SYSCaUJI:J'lS 
ARI)(OCU ~ Cleanup (free CAICOl blocksl 
ARIXOEX ~ W'rlERE Olt' NAVING expressioll f;.lillld:!>icouglii 
ARIXDFT Handle Tabla Array entries 
ARIXOOS SELECT-list expression tracer 
ARIXOSl Two passe. of SELECT-list 
ARIXOVl Copy subtree into OF' Tree as 

part of vie~ composition 
ARIXOWI EXiil.mine WHERE prediead:. ~m first k"BSS 

ARIXEER Build SQLCA 
Colmm AEl:ay (,>"$: long-field eol1.lmns and t<i'!st 

~,~,--,~~, semantics 
~ CaU FunetLon 
ARIXEER - Build SQlCA 
AIHXOBY ~ InClr<!lllent Cllrleent spac<i'J b:i.od{ 

SIZEREQ bytes 
AI1'IXOCU ~. Cle"!'nlp frea CATCOL blod{s I 
ARIXOFC Handle Column Arnry cmt!Cies 
ARIXSCH - Convert half ward to character 
ARIXSCN Concatenate cbaracter strings used B. 

.essag. text takens 

3 ~~nQt ch.~?ck mccl€!J~ 31H~a,n.S Hii' r~{) €rt~ror$ ien{;OlJnter~d on any pI'@vio'Us 
SQL statement in the user's 



ARIXOOP (continued) 1 for labels QUIT. QUITO« ~nd RETEXIT, see page 11. 

Can ARIXODI if EXPUUH .. ----.., 
~",_------~~IARIXODI requested 

If doing only semantics 
check/catalog lookup, set 
SQLERROI = SUCCESS for 
UPDATE or DELETE and 
go to -+ QUIT 1 

If processing CURNTNODE: 

ROOTYPE = UPDATE: 
If SQlERRDl~=O -+ RETEXIT 1 

ROOTTYPE = DELETE: 
If SQlERRDl~=O -+ RETEXIT 1 

If long-field exists +----h 
If SQlERRDl~~O -+ RETEXIT 1 

~Can 
AIHXOCT 
AIHXOfR 

function: 
Set up ~ control block 
Set up a DBSS linkage structure in 
SPACEBlK 

ARIXOOM Acquir~ DOMAINS control block 
control bleck 

~ C1Il1 function: 
ARIXOBY Increment current space block by 

SIlEREQ bytes 
ARIXEER Build SQlCA 
ARIXOCU Cleanup Ifree CAleOl blocks» 

a DBSS linkage structure in SPACEBlK 

!:lID: CaU 
ARIXOBY 

Fund:iolll 
Increment current space block by 
SIlEREQ bytes 

ARIXEER Build SQlCA 
ARIXOCU Cleanup Ifree CAlCOl blocks) 

DOHAINS control block 

~ Call 
ARIXOBY 

ARJrXOCU 
ARIXEER 

Function, 
Increment current space block by 
SIZEREQ by tillS 

Cleanup Ifree CATeOl blocks) 
Build SQlCA 

Check for Relocation@UildSQlCA 
Directory. If .is~ing Dr 
if Dverflou ~----------~~ ARIXEER 

and ---~) QUIT l 

Else update pointers. 

J "net check lllode" :teans "if no errors encountered on l'U'IlI previous 
SQl statement ill the user's progr<JIllt" 

SQl/Data System logic, Volume 1 licensed Material - Property of IBM 



ARIXOOP (continuedl 

H~ke SQ-DQ nodes and 
initialize PTREEPn's 
to put i-'HERE tree on 
TABlENOD !not fox 
UPDATE/DHHE) • 

Ei thaI' lila I,'HERE tree or 
WHERE tree not CURNTNOD, 
for bath UPDATE and DELETE. 
get an access Fath tD find 
qualifying rous. 

Set RETu1'NCD " SQlERRD 1. 
SQLERRDI ~=SUCCE5S Dnd 

~::;UPDSUCES cmd L5UCES, 
thell --l> RETiEXIT 
else set SQLERRDl ~ o. 

!f ROOTTYPE ~ UPOTENOD, 

If SGllERRIH -=0 

- Type distribution and se.antic checking 

MaL': CQlll f~~trH:tit~~ 

ARIXOSL - SecDnd pass af SELECT-list 
ARI}(OW2 =~ Second puss of b~~ERE tree- pr€di~a'b~! 

ARIXOBY Increment current space block by 
SIZEREQ bytes 

MHXOClJ .~ Cleanup free ctlTCOl 
ARIXEER Build SQLCA 

Pass 1 and Pass 2 ~odules 

~ueries. bottom up. For each 
its ASL ISee fage 78 

D~ Call f}mdi~g 
ARIXOBY - Reserve space in SPACEBlK 
ARIXSCH ... , Convi?rt haltuorcl t{» 171: intabl@ 
ARIXSCF - Convert fulluord tD printable 
ARIXSCN Concatenate character strings as 

message text taKens 
ARIXEER ~ Build SQLCA 
i'llUXOCU - Cleanup Ifree CUCOl blocks I 
ARIXOTS Search tree of jain possibilities 

Generate ASl far access path 
Get stoxage 
Free sto1l:<lge 

path seledioi'ii and ASl generation mcd'l.lle$ 

~ Can 
ARIXOBY - current space block 

SIZIEREQ bytes 
ARIXEER Build SQlCA 
ARIXOCU - Cleanup Ifr •• CATeOL blocks' 

J "not check mode"' means ""if no ent{n:s !H1CIIH!l1<t'l!red on any previous 
SGlt statement in the user's program'" 



ARIXOOP (continuedl 1 for labels QUIT, QUITOK, and RETEXIT, see page 71. 

~ Call 
ARIXOBY 

ARIXOCU -
ARIXEER 

Function: 
Increment current space block by 
SIZEREQ bytes 
Cleanup (tree tATtOl blocks! 
Build SQlCA If current node hit. on. 

make an update column list 
onl}' for t.'HERE CURRENT OF 
CURSOR, 
If SQlERROl~=O ~ RETEXIT 1 ~

ncrement number ot uords used in SPACEBlK 

ARIXOBY ~ Call Function: 
ARIXEER ~ Build SQlCA 
ARIXEAB - Allocate another space block 
ARIXOCU - Cleanup {tree CATeOl blocks) 

- Go through each SET-clause 
and set up DOMAINS ,md 
distribute types if 
necessary: ~---------;~ 
If SQlERRD1~=O ~ RETEXIT! L-______ ~ 

Set SQlERRDl = RETURNeD and 
go to ~ QUITOK 1 

QUERY 
(PTREENT = QUERYNOOI 

.. If node beloy QUERYNOO is ill 

SETOPNOO: aUild! SGllCA 
If there is a FOR-UPDATE-
DI' list ~--------------;-~ ARIXEER 
and ~ GUn li 

It ORDER BY list contains 
a column name as an order 

~SQlCA 

~---------;~~ sped! 1cation 
and ~ QUnA 

~ Call 
ARIXEER 
ARIXOFC ~ 
ARIXOFf ~ 
ARIXOOS 
ARIXOCU ~ 

Function: 
Build SOleI!. 
Handle Column Array entries 
Fill in DOHFLDPT tor INSERT and UPDATE 
SELECT-list expression tracer 
Cleanup (tree CATtOl blocks) 

3 "not cheek mode" means "if no errors encountered 01'1 any previl'!1IJs 
SQl state:;:ent ill the user's program" 
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ARIXOOP ! ccm'tinuecll 

Create ill mini-plan 
form duplicate 
from tmiolls: 

'" It node lbelolJ 
ill SnOPNOD I 

~ (".II Function: 
ARIXOCA Look up table infDr.ation in 
ARIXOCK Looi( up <!acil column in S)'SCOUJi1S. 
ARIXOCU Fr •• storage obtained for CATeOls. 
ARIXOGB SCDn Query Array tor hlod{s witli GROUP 6'1 "r SI'TfN 
ARIXOSP Process queries, hottom up 

ISee page 78 tor path selection/ASl ~en.rDtio!l. 
ARIXOlF Scan Colu:n Array tor lang fields 
ARIXOND Construct an SQlDA to~' DESCRIBE 
!,RIXONV Expllnd" SELECT it 

foSHXDN!>! Allocate iH!IJ or I e)(p;;wdl OF' size) 
ARIXOQ! Q'lH!ry processor el'ltry ~<:>diule 

JlJHXOQ2 5e<:<:>lIdi-1'1I55 Query l'x<,,::ess,:;r 
ARIXOSC Scam Table /'tr.rilj? looking for SELECT,MJTIi 
ARIXOSl Process SELECT-list !2 passes 
tUnXO\fC Colltpose a vieu into the 01' Tree 
ARIXEER Build SQlCA 
ARIXSCH Convert hBlfword into cbaracters 

~ £0111 fUllction, 
ARIXEAB - Allocate anather space block 

entry mDdul. far na •• accumulatiDn 

~Ci.'in 
ARIXOBl 
ARIXOCU 
AIUXOSl 
ARIXEER 

fUl'IctiQ!P 
BQUER¥ nad~ proc~sso~. first pass 
free storage obt~ined for CArCOls 
Process SElEcr~list 12 passes! 
Put code <ll1d text into structure ~ls"di 
for error message 

table information ill SYSCATAlOG, DBSPACE infor~~tion in SYSDBSPAC~, 
and inciex information in SYSINUEXES 
~ CaU 
ARIXEDB DBSS to obtain information 

AiHXEER 

AIUXECI< 
ARIXOIU 
ARIXOCU 
AIH)(SCN 

SYSCATAlOG, SYSDBSPACES, SYSI~~EXES 

Put code and text into structure 
used for error ~essages 
Hi.'indle unexpected SQL/DS codes 
Look up usage infDrmation in SYSUSAGE 
free storage obtained far CATtOls 
Cancatenate character strings used B. 
message text takens 

J "not check ",ode"' means "if no erl'o:rs encount<llred on om)! pre'lf;i,nlS 
SGll st"te:nent h, tile user's program" 



ARIXOOP Icontinued) 1 For labels QUIT, QUITOK, and RE1EXIT. see page 77. 

each column in SYSCOlUNNS 

~ Call 
ARIXEER 

ARIXEDB 
ARIXECK 
ARIXOCU 

fUl"Iei:ion, 
Put code and text into structure used 
for error messages. 
Call CBSS to obtain information fro~ SYSCOlUMNS 
Handle unexpected codes. 
Free storage obtained for CATCOls. 

Array looking' for SElECTAUTH 

~ Call 
ARIXA02 
ARIXEER 

ARIXA06 
ARIXOCU 
ARIXSCN 

SELECT * 

~ Can 
AIHXOFC 
ARIXOCU 
ARIXSCN 

AIUXEER 

Function, 
Check authority 
Put code and text into structure 
used for error ~essages 
Grant authority 
Free storage obtained tor CATCOls. 
Concatenate character strings used as 
message text tokens 

Functio!1~ 

Handle ColUMn Array entries 
free storage obtained for CATCOls 
Concatenate character strings used as 
message text tokens 
Put code and text into structure 
used for error ~essages 

[" Construct an SQlDA for DESCRIBE 

ARIXOND ~ ~ Call Function 
J ~ ARIXOBY ~ Increment current space block by 

SIlEREQ byhs 

J "not check mode" means "if 1'10 errors encountered on <lillY previous 
SQl statemellt in the user"s program" 
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J),iHXOC/\ 
ARlD(OCK 
ARIXOCiIJ 
AIUXOEX 
ARIXOH 
AiUXOOS 
.WIIXOSl 

, p,IUXOVl 
ARIXOW! 
ARXXEER 

Fre@ block""d 
lOOlld il1<:cess module flr@11i! dab;l bllis@ 
loo!( up table if!f ©)tl'Hlltlo" if! SYSC,(itTALOO 
look up each OOl\IJ~n i~ SYSCOlUMS 

obt<lil'i@d for CATCOls 
WHERE or HAVING expressi©~ 

Handle tabla Brray entries 
Traoe SELECT-list 
Process SELECT-list 
Copy subtree into Or 
E).(llill\ina ~'HERE 

Put codie .)lHI 
used for error .es •• f •• 

used for error .e.sag •• 
Incr •• ent current space black by 
SIlEREQ byhs 

J'\!:!IXOCU - Fr@e stol!:'age obt;i'linecl for CAltOLs 
ARJXDFC - Handle Column Array entrie. 
AIHXSCH - Conv,1?rt IIDlf~90rd int@ cllillractars 
JU!lXSCN ~ Concatenate Cilal1.'Bcter stir ings us.(~{ :;~s 

message text tokens 
Array for blocks ~ith SR~JP BY 

and text into structure 
used far error massag@. 

AIUXOCU ~ frll!<I! stara!!@ obhiru!(ll for CATCOLs 

ch@ck lOade'" llH!;UIS "if nc 8l'rO;cil: ancountell:ed ©n an)! pr.evi<lills 
SQl sti1t~rt~~,t itt the <us~r ~ is 'fro5nr~mH 



ARIXOOP (continued) 

.. If 

optimal access path and generate ASl 
~L-____ ~ (Hotel See page 78 for path seleetion/ASl generation.l 

~~-----------+-4 ~ Call r~ncti~A' 

~ut 

r---------~~ 

If not run-time or PREP 
time. set SQlERRDl :: 
SUCCESS and ~ RETEXITl 

SQlERRDl ~::: SUCCESS and 
SQlERRDl ~:: UPOSUCES and 
SGllERRDl ~:::: DHSUCCS, 

) RETEXH 1 

Else ) QUITOK 1 

ARIXOBY Increment current space block by 

AIUXSCH 
AIHXSCf 
ARIXSCN 

AIUXEER 

SIlEREQ bytes 
Convert half word to characters 
Convert fulluord to characters 
Concatenation of tuo character strings used as 
~essage text tokens 
Put code and text into structure 
used for error messages 

ARIXOCU - free storage obtained for CATCOls 
ARIXDTS Search tree of join possibilities 
ARIXOOI - EXPLAIN processing 
ARIXOGA - Generate ASl tor access path 
ARICWSG ~ Get storage 
ARICWSF ~ free storage 

path selection and ASl generation modules 

::s "not dUH:k Illode" !lH!anS "if no errors encountered 011 any previous 
SQl statement iii'! the user's progralil" 
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CREATE VIEW! 
(PTREENT : DEfVUNOO) 

If SQlERR01~=O ~ RETEXIT! 
Else ~ QUITOK l 

CREATE TABLE 
(PTREENT = CRTTBNOOJ 

~~--~--~~~~~ 

RETEXIi 1

1 

,. If CREATE TABl.E in anotIH!r" ~ 
na~e, cheek for DlBA 

If SQlERR01~=O ~ 

If CHIC~NSER~::"O' 
and ---~ 

Else set AUTHRES :: "D' 

~ taU 
AiUCWSF ~ ~f!r~<i?e~~~;"'''''' 
ARICWSG ~ Get stora~e 
ARIXOCA ~ looi< '!II? table iniouatiol'l b SYStATAUlG 
ARIXOCK ~ look up each column il!l ::rl'SCOlUl''iNS 
ARIXOCU - Cleanup (free tAltOl bl@cksl 
ARIXONV - Expand a SELECT * 
ARIXONW ~ Allocate a he~ OP 
ARIXOQl - Query processor entry m@dul~ 
ARIXOSl lUI) passes of SELECT-list 
ARIXOVC Co~pos@ a vi@~ into the Op Tr@@ 
~RIXEER Build SQlCA 
ARIXSCH Convert half~ord to ch~racters 

May: taU 
ARIXEER -
ARIXOUS -
AR!XOCA -
AR!XOCU 

the;:k Sl'lfIOIlYiIil !,j1l<i!1l IHI creat@:&' sl?ed:f i@cil 
look up table inf@r~atiolfl ill SYSCATAlOG 
Cleanup Ifre. tATtOl blocksl .r Cl!eck omtllulri-zaltiolfl 

[ ARIXA~~ CillH 

ARIXSlN 

AFlIXECI{ Issue error Iliess<l!j@ ! unkno~J!! ;:aus@ 
AIUXSCf - CO!'ivert fulhwrd! to ch1llraci:er 
ARIXSCH 
ARIXSLN ~ 

~ AIiHXED!;l 

Convert haltyo~d to ~hara~ter 
Calculate length of dHlIract.!!>:' $;tr.i.!l!j's 
UllIkage to DBSS 

l "llIot check mode" llIeam;; '"if lIUI errors @llIcl;nmt@rl",lI @Il any prl!VilHlIS 
SQl stOlt.eil!@ltt in tile tlS!lI" S program" 



I 

o If necessary. make 01' 
larger 

Put AUTHID in user 
descriptor indexed by Pl. 

It SQlERRDl~=O ~ QUIll 
Else set SQlERRDl = 
SUCCESS and ~ QUITO!< 1 

ACQUIRE DBSPACE 
IPTREENT = ACQIRNOOI 

If SQlERROl~=O ~ RETEXIT 1 

® If Type 1 DBSPACE or if 
ACQUIRE DBSPACE not in 
re~uestor's name. cheek for 
userid ::: DBA 

If SQlERRDl~=O ~ QUIll 

If CHKANSER~='D'(DBA) 
iiUld " } QUITl. 

Else set AUTHRES = 'D' 

o Check for resource 
authority 

If SQlERRDl~=O ~ QUIT~ 

r Resolv 

ARIXOfE i 

r Ched: 

ARIXA02 i 

ARIXSlN I 
~ ARIXSCN I 
4 ARIXEE~ I 

r Check 

AiHXJUIZ 1 

fUl'ietioFi~ 

Allocate another space block 

~ Call Function: 
ARIXEER ~ Build SlQCA 
ARIXOUS - Check sY~Qny~ ~hen n@ creator specified 
ARXXOCA - look up table information in SYSCATAlOG 
ARIXOCU - Cleanup ifre~ CArtOl blocks) 

<luthori.%<lltilon 

~CiJln 
ARIXIEER ~ 
ARIXECK - Issue er.ror messafe (unk~own c~use~ 
ARIXSCf - Convert full~()rd to cbaracter 
ARIXSCH ~ C()~vert ~alfword t@ character 
AIUXSlN - Cilllculate @f ellar<l!d:er stril'igs 
ARIXEDB - limk<llge t@ 

~ CalU FUIH:t:i.OI1I.! 

ARIXEER ~ Build SQlCA 
ARIXECK ~ Issue error message !ul'ikno~n cause) 
ARIXSCf - Convert fulluord to eh~ract@r 
ARIXSCH - Convert ~aliyord t@ char~cter 
A~IXS~ - Calculate length of c~aracter strings 
ARIXEDB - linkage to DBSS 

3 "!'I@t check lIIode" l!Ie.Ul!!! "if !'I@ fllrrors encountered on aill!' prfllvi@'I))$ 
SQI. statement in tile user's program" 



lrf CHKANSE~~=''!' 
alld ~ QUH 

check 
dependency 
allthority 

If 
II> Set 
!i0~ 

COi"iNE~~ 
I.PTREENT ~ COMN~ 

@ If c@ll!ll!ent is for tabl~, 
I.'ii!!w, or COllllliliJ1l 

If SQlERRD1~=~ ~ ~ETEXIT 

o If not on truDle. 
column ~----~------~--+-~ 

"ii1ld ~ 

@ If ¥eqlllestor i$ ~at creator, 
check for IlBA: 

ARIICWSG -
ARICWSf ~ 
ARIXAO~ 

ARIXSlH ~ 
iII!UXSUT -
AltlJ(EIrJS ~ 

l'~ilH::ti"'l\l g 

Issue error message unknown 
Restore logical unit of york 
<C1lise @f ~rror 
G",t storage 
free 
Check 
t~lc\ll.t~ length @f eh~T,acte~ $t~i~gs 

G~t unique cI.arac'l;er Il5'h:'ili\~' «ti!l!@! stamp), 
limh,1!! to D8S5 

ENTIMYDE5C~IP e~eat@~ (use SYSS~YMS. 
don't ~wk~ T~ble Arr~y entry~ 
~ C~ll FUl\lcticl\lg 
ARIXEER ~ Build SLQC~ 
ARIXOUS - Check sYl\lol\lym ~hel\l II@ ereat@lb 

, ARIXOCA ~ look up tabl~ illformati@iI ill ~,,~~'w. 
ARXXOCU ~ Cle~nup !fr~e tAltOl blccksffi 

~IXEC!( Issue ll!l"rOlf '"&,., .. ,.,,'" 
~R!XStf tenVl!!lft tull~@xd 
A~IXStH C@~velft half~eT,@ t@ 
ARIXSlN ~ Cdculah <1'1: 

~ ARIXEDB ~ li~k.gll! t@ 

~ lIIiUk~I@1.l11! ~"1i.!$iil' ~ 
Ch1!ll"H:ter 
dl.l!.raetl'!l~ 

cbaracter stlflnr. 

" "not dH~CIr. l?Iode" me.lits "if !'IO el:'lC(;XS ell<i:@ull'lt<llred GIn lIl1!;t priil"l,@\\:i. 
SQl st;:;'I:ement il1l the US\llr ':>; prorram'" 



ARIXOOP !eontinued) 

If CHKANSER~::::' iJ' 
and ;; QUnl 

Else set AUTHRES :: a D ~ 

'" Set SQlERRDl ::: SUCCESS 
and ~ QUITOI< 1 

DEfINE SYNONYM 
!PTREENT ::: DFSY~~OD) 

If SQlERRD1~::O ~ RETEXlr 1 

If SQlERRD1~::O ~ RHEXIT 1 

Set SQlERROl ::: SUCCESS 
and ~ QUITOK! 

DROP 
IPTREENT ::: DROPNODEI 

Set PTREEPJ " 0 or ! for 
owner given I not given. 

Call ARIXOFE permitting 
synonym if PTREEPl ::: 
TABlCOOEIVIEWCOOE, or not 
permitting synonym if PTREEPI 
" other 

If SQlERRD1~=O ~ RETEXIT 1 

Set UESeR?rR to address of 
index to ENTlrYDESCRIP for 
name of object to be 
dropped. 

L 
AIHXSCN 

ARIXEER Build SQlC'!!' 

~ Call function, 
ARIXEER - Build SlqCA 
ARIXOUS ~ Check synonym ~hen no creator specified 
ARIXOCA ~ look up table information in SYSCATAlOG 
ARIXOCU ~ Cleanup Ifree CAlCOl blocks) 

creator 10 in ENIIlYDESCRIP for table on which synonYR is created 

~ Call function: 
ARIXEER ~ Build SlQCA 
ARIXOUS ~ Check synony~ yhen no creator specified 
ARIXOCA - look up table information in SYSCATAlOG 
ARIXOCU ~ Cleanup Ifree CArCOl blocks) 

Resolve creator 10 in ENTIlYOESCRIP for 
table on ~hich synony~ is created 
~ Call Function, 
ARIXEER - Build SlQCA 
ARIXOUS ~ Check synonym ~hen no creator specified 
ARIXOCA ~ look up table information in SYSCATALOG 
ARIXOCU ~ Cleanup !tree CAlCOl blocks) 

J "not clleck mode" means "if no <l!rrors: encountered 011 any prellious 
SQL statement in tile user's program" 
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ARIXOOP ito~ti~uedl 

Ilf treator is 
and ------------~ 

If drop i tell! is 
DBSPACE ~ ~,~ 

If requastor is not 
theck far DBA ~--------~~---1~ 

Ii SQLERRD1~=Q ~ 

If CHKANSER .• :: '0' 
and 

It 

• Check autbority an type Df 
space: 

DBSPACE, requestor 
bave DBA authority 
If SQLERRIH ~=O -->' 

l fo~ labels QUIT, QUITOK. and RETEXIT, se~ page 71. 

Cancatenat. character strings used a ••• ssag. text takens 

Buill!:! SQlCA 

Cone.tanat. character strings used as •• ssag. text takens 

Build SQlCi\, 

t!ru:: Can 
A!HXEER 
ARIXECi< 
ARIXSCf 
AIHXSCH 
ARIXSlN 
ARJ[XEDB 

fmH:,tion: 
Build SQlCA 
Issue arrar .essage (unknown causal 
Convert fullword to cbaracter 
Convert bnlfword to cbaracter 
Calculat. lengtb of cbaracter 
linkage to DBSS 

Concatenate character strings used as message 

Build SGlLCA 

crl!!ai:ar HI 

!:l.illi: Cillll. 
ARIXEER 
ARIXOOS 
ARIXOCIl. 
ARIXOCU 

DBA 

!:12,}! CaU 
ARIXEER 
ARIXECK 
ARIXSCf 
ARIXSCIi 
ARIXSlN 
ARIXEDB 

~: 
Build SlQCA 
Cbeck synany~ whl!!n no creatar specified 
look up table ir!t'orlllatioll in SY5CIHtdJJG 
Cleanup Ifree CATtDl blocksl 

Fund:ion; 
Build SQlCiiI 
Issue errar _.ssaga lunknDwn causel 
CQnve~t fulluord to character 
Convert halfuord to character 
Calculate length of cbaracter string. 
lintka!j_ to DEISS 

:$ "not dH!!ck llIode" means "if 110 errors encoIJv>i:eI'ed @I'i ~nlf pl'.'evious 
SQl shd:ement ill the Ilser' s progt:C1l1l" 

licentsed N;:;d:erial -, Property of IBM MIllUQ<!i of Op~i:<llti()11! 1ll 



ARIXOOP icontinued) 1 for labels QUIT. QUITOK, and ~ETEXIT. see page 71. 

If requester not DBA ~---i~ ARIXSLN 
and ~ QUITl ~------~ 

~ ARIXSCN 

4 ARIXHR 

- Relation, requestor ~ust 
have SELECT authority ~~ 

r Cheek SelECT author it)!, 

ARIXA02 
If SQLERRDl~=O -} QUnl 1.-___ ...1 

If 110 SelECT authority f- ~ ARIXSlN 
and ) QUIT l 

If PREP time and not 
dlE!CI< !IIode l , 

If user not authorized 
with GRANT rights. set 
AUTHRES = 'Y' (cannot 
grant Ru~ on program) 

~ AIUXSCN 

4 ARIXEER 

~ Cdl 
ARIXEER 

fUllctiol'!: 
Build SQlCA 

ARIXECK - Issue error ~essage lunknown causel 
ARIXSCf ~ COllvert fulluord to character 
AIHXSCH 
ARIXSlN 
ARIXEDB 

Call vert balf~Drd to character 
Calculate length of cbaracter strings 
linkage h OBSS 

Calculate length of character strings 

Build SQlCA 

If user authorized. ~ith 
or without GRANT rights. 
record program depen

r Record depelldency 

dency on SElCTAUT ~---4~ ARIXA06 
If SGllERRDl~=O -} QUITl I.-___ ..J 

Else set AUTHRES :::: '0' 

@ Set SGllERROl ~ SUCCESS 
and ) QUITOK 1 

!:1!!..l! Call 
ARIXECK 
ARIXSRT ~ 

ARICWSG 
ARICWSf 
ARIXA02 
ARIXSlN 
ARIXSUT 
ARIXEOB 

f'!llIctioli : 
Issue error message (unknown caus.» 
Restore logical unit af york in 
case af error 
Get storage 
free storag1'! 
Check authority 
Calculate length of character strings 
G~t ~nique character string !ti~e ~tamp) 
linkage to !lBSS 

:!! "not eheck lIIode" me.ws "if no errors eneountered Ol'fi omll pr@vio\l!s 
S!ilL statement ill the user"s program"' 
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CHANGE D6SPAClE 
IPTREENT ~ CHSEGNOOJ 

If requestor not ouner, check 
for DBA authority ~~----~~ 

If SQlERROl~=O ~ QUlr~ 

Set SQlERRDl - SUCCESS 
and } 

ALTER TABLE 
PTREENT ~ EXPNDNOOl 

+----~-------~~~ 
If SQlERRD1~=O ~ RETEXIT A 

~ If alteri~g cat~log, 
requestor mllst ib<!l DBIl. f--~~~*--i 

If SQlEI~RIH ~=O ~ QUIT '-~-~---' 

If n©t DBA f--~----~-~~~ 
<'IIHI1 ~-~. ~.~~ 

If necessary, ma~e 
l,u:ger 

~ Call funetion~ 
ARIXHR ~ lBuHd SLOCA 
JlRIXOOS ~ Checik SYIiOIlji'i!J ""lien no creatoo: sped,!: il!NlI 
AIUXOCA - LMk up table infonatioll! in SYSC~TAlOO 
ARIXOCU - Cleanup (free CAltOl blocks) 

t1J'!l!: C1llU 
ARIXEER 
AIUXECK 
ARIXSCf 
ARIXSCH 
AR!XSlH -
AR!XEDS -

~CaH 
ARIXEER 

FUllction: 
Build SQltA 
Issue error !ii!€ssage 'iUll'lkl!io~ln C<llUS;® ~ 

Convert full~ord to character 
COil vert half~ord to character 
Calculate length af eharactar strin.s 
linhglil til> DBSS 

ARIXOUS - Cbeck synonYlil ~b.n 110 cr •• tor led 
AiHXOCA - lo©1k up hble info:rlllatil.lll in SYSCATfo.lC":;; 
A~IXOCU ~ Cl€;'H!ui" ! tiC';'", CATCOL :block" 

DBA <'lutholl: ity 

Issue error •• s.ag. unknown causel 
CDnvert fullword to charaetar 
Convert halfuord to character 

AiHXSLN ~ Calculate length of cbarillder 
ARIXEDB - linkage to OBSS 

J "iu:d: check lI\ode" !!leans "'if no I!!rrors encolllnta"ecli on .my praVi<lHI(;J 
SQl sta:telllent in the aBell: 's pro!j'raill" 



ARIXOOP !~ontinuedJ 

Put AUTHID in USERDESCRIP 
indexed by Pi 

It SQLERROl~=O ~ QUITl 

® Cheek ALTER authority 
If SQLERRD1~~O ~ QUIT I 

If not authorized +-------9,~ 

l and ) QUIT l 

~ If PREP time and not cheek 
model. 
If not authorized with right 
to grant, set AUTHRES = 'Y'. 
It authorized, with or 
without grant right. record 
program dependency 

It SQLERRD1~=O ~ QUITl 

~ Set SQlERRDl = SUCCESS 
and ) QUITOK 1 

CREATE nlOEX 
IPTREENT = CRTIMNOD) 

r Checl< a uthority 

ARIXA02 ~ CaU function: 
AIUXEER Build SQlCA 
ARIXECK Issue error message (unknown cause) 
AIUXSCF Convert tulluord to dlar .. cter 

ARIXSCN ARIXSCH - Convert haltword to character 
AIHXSlN - Calculate length of character strings 

AIUXEIER ARIXEDB .- linkage to DBSS 

r Record dependeney 

ARIXA06 ~ Call 
AIHXIECK 
A!UXSRl -

Issue error message !u~known cause) 
Restore logieal unit @f ~ork in 
ease of error 

ARICWSG - Get storage 
ARICWSf - Free storage 
ARIXAOZ - Check authority 
ARIXSlN - Calculate length of character strings 
ARYXSur Get unique character string (time stampl 
ARIXEDB - lin~age to CBSS 

r_i'_1~·1_1......,in creator nallle 

~-----------------------r~'1 ARIXOFE 
If SQlERRDl~=O ~ RETEXIT 1 

~ Call Funetiong 
ARIXEER - Build SlQCA 

r Fill 
......... 

(-------------+-1 AIHXOfE 

If SQlERRIJl~=() -----1---. 

RE~URN 
to CaUer 

ARIXOUS - Check synonym ~hen no creator specified 
ARIXOCA - lool( up table bforlllation ill. SYSCATAlOG 
ARIXOCU Cleanup Ifree CATtOl blocks) 

in table na~e. ~esolving synonyms it necessary. and make 
Table Array entry 
~ Call Function: 
ARIXEER - Build SLQCA 
ARIXOUS ~ Che~k synonya yhen no creator specified 
ARIXOCA ~ look up table information in SYSCATAlOG 
ARIXOCU ~ Cleanup (free CATCOl blocksl 

;j "not check mode" !!leans "if no errors encountered 01'1 any preIPi@us 
SQl statemellt in the user's program" 
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@ Set up to ch@ck ~utho~ity 
on underlying t~b2e ~------~-4 

If SGllERRD1~"O L-_~_-l 

If not authorized ~--~--~4 
~nd--·~·~ 

time and nat cbeck 

ill. If CHKANSER ~='G' sat 
AUTHRES ~ 'Y' cannot 
grant RUN OR programl. 

Do If CHKANSER = 'G'/" " 
authorized with/without 

GRANT right ) 
If SQLERRDI~=O ~ QUIr l 

Else set AUTHRES = 'D' 

@ Trace the colu.ns in 
PTREEP3 ~----~--~~--~-4 

If SQlERRDl~=O ~ RETEXIT 1 

" Do column lookup ~~--- ~ 
If SQLERRD1~=O L-_~~~ 

" Set SQLERRiH :::: 
a.nd 

~~ 
AIUXEER 
ARIXECK .
ARXX5C!' 
AR!XSCH 
ARIXSlN 
ARIXEDB ~ 

Issua error .essBg8 (unknDwn cmus.' 
Convert full~ord to cbaracter 
Convert bBlfward to cbaracter 
Calculat@ length Df character strings 
lii1lkage to [)I3SS 

,rogr •• dependency an index autbority 

rmx Can Fmu:tiQ]! ~ 
ARIXECK - Iss'.!e errl()Jlt' message 'IllllmoY"i "a us", 
ARIXSRT - Restore logical unit I()Jf ~or~ in 

ARICWSG 
ARICWSF 
ARIXAOZ 
ARIXSlN 
ARIXSUT 
ARIXEDB 

case of errol:' 
Get stl()Jragre 
Free storage 

~ Cheek authority 
Calculate langtk Df cbaractar strings 
Get unique character string (time sta~p) 
lLinhga to DBSS 

into CI()JIUllIli Array 

[free CAltOl blocksl 
Trace SELECT-list expression 

- Transfor~ literals to proper data 
Convert halfuord to cbaracter 
Build SQlCA 

tlID! Can fUlUCU,HIZ 

ARIXEER - Put code and t1:))(t hlt@ 
for error messages. 

ARIXEDB ~ Call DBSS to obtai~ 
ARIXECK - Handle unexpected cades. 
ARIXOCU ~ free storage obtai!H,d for CATCOls, 

3 "not ehed{ mode" mealis "if IrW errors encoun'!:et'@{! @n any pr@viol.ls 
SQl st,d:ei~lmt iii the wset"' s p:rogr,ul" 
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UPDATE STATISTICS 
!PTREENT ~ UPSTANOO) 

It SQlERRDl~=O ~ RETEXII 1 

Set SQlERROl = SUCCESS 
and ) QUIIOK! 

GRANT / REVOKE 

~ Call funetion~ 

ARIXEER - Build SlQCA 
ARIXOUS - Cheek synonym when n@ creator speeified 
ARIXOCA - look up table information in SYSCAIAlOG 
ARIXOCU - Cleanup ~tree CAltOl blocks) 

!PTREENT = GRANTNOO I REVOKNODI r= Expand OP 

Make 01" bigger it necessary ~f--o>,-I_A_R_I_X_O_NW_L ~ CaU 
- J 4 ARIXEAB -

Ftmetio!1l : 
Allocate another spaee bleek 

Put OPIAUIID in USRDESCR 
indexed by PTREEPl. 

If SQlERRDl~=O ~ QUIT l 

Check table nill!!l4:! and creator _ f- f--o> 
It SQlERRD1~=O ~ RETEXIT 1 b-______ ~ 

Else set SQlERRDl = 
SUCCESS illlld ----') QUHOK 1 

Unidentifiable 
Node Type 

~ Call Fu~etio~: 

ARIXEER - Build SlGCA 
ARIXOUS - Cheek :synOl'iYll yhen 110 ex-eater specified 
ARIXOCA - look up table il'ifor~ation in SYSCATAlOG 
ARIXOCU - Cleanup Ifree CAltOl blocks) 

f-----------------------~~I ARIXEER Build SQlCA 
and ----------~) QUIT I . 



AIUXOOP I ccmtilrlufld} 

QUIJOK, 
If SQlERR!H ~= SUCCESS OJ: 

set RHURNeD " 

Else 
If SQlERRDi~:O ~ 

QUH, 

If RIJ A TR ACO ?; 

conteI'd:" of OP 

'" 
~~"'I--~----~---'"'" 

IIll EXI, 
\"'1 

licelrls@d ~terial - Prop@~ty of IBM 

4 

aff •• t fOE @.c~ block's relocation 

ARIXEER 
ARIXOCU 
ARICWSF ~ 
ARICWSF 

CATCOl 

Build SQltA 
Clea\ll1,'l1! I f!i:€:1i!l 

Fre<l! storage 
Firee stQl:ilIg" 

bl«'1chl 

fun<:;~i('mg 

CATWl blo.::!:s) 

FEee .lloeatad storag@ 
auto •• tic staira._ 

praCedUE€S 

C)?f!ration 71 



Path Selection/A~L Generation 

f;;~~~~~;;L \ 
L _______ y.l 

ARIXOGP (Called by ARIXOOP) 

ARIXOTS> 

Generates tree of possible 
paths. fills in COSTS for 
single tables. Chooses 
cheapest overall plan. 

1'------------, 
-J\! BESTCHOICE I 
-,.Ii i l ___________ ..J 

-

AIHXOCS 

r-~;~;~~-lJ\~inS i" COSTS 
i TABAVAIlnl for each join 
l ________ -l possibility 

r---------, 
-J\! co~;rs1 I 
.., II CHOICES 11 l ________ ..J 

I !~----~~~ 
,------_--1 

AIUXOGC -1.~ r---------, 
CalCUlates -J\! CARD I 
access path -,.11 PlANVEC1~ cost l ________ ~ 

<: 

"moo' [ , ______________ -, 
Calculates -J\! fILTER fACTOR I 
selectivity -,.11 i of predicate l ______________ ..J 

78 SQl/o~ta System logie. VolURe ! 

I 

~ for data areas MINIPLAN. 
COSTS, CHOICES, and PlANVEC, 
see the data areas section 
in Volullle 2. 
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CODE GENERATOR 

CODE GENERATOR FUNCTION SUMMARY 

I 
I 
! ARIXC38 
I 
4 ENTRY 

lABtW. lA80l 

lAB2 

lAB4 

LAB9 
lAM 

lAEHO 

LAB 12: 

lASB 

Passes to ARIXC38: 
II> PCGOCl ~ t toa@ ~!I/i!rat@r 

X - Sub<:<I!s@ 
" '( - Syn'i:a<:i:ie 
@ CGSEMSTX ~ Semantic 

fUNCHON 

NO FUNCTION, MERELY RETURNS 

PROCESS SQUERY NODE 

PROCESS INSERT Of lHEIU\l 

PROCESS FIRST 
INSERT, DElETE, 

PROCESS 

PROCESS 

lABll:> , l.lBIS EV.ALUATION OF BOOLEAN EXPRESSION 

lAB19 PROCESS MINUS OPERATOR 

lAB2!l PROCESS ARITHMETIC OPERATION 

lAB2l PROCESS HOT NODE 

PROCESS ARITHlIST NOOE 

LAB24 

lAB26 PROCESS SET fUNCTION NODE, SECOND 

PROCESS SElFNl NODE 

Cll.llS 

PROCESS IN LINE 

PROCESS INLWE 

OF STATEMENT AN!) 
USED 



The following figure, the OPTABlE. defines operator nodes in 
the ASl tree. The OPTABlE is used by ARIXC37 to determine 

~hich routift~ i~ ARIXC18 is t@ be called t@ process an 
operator in the optimi~ed ASl tree. 

SYMBOL 

AVGFN 
SUMFN 
C:OUNTFH 
NAXFN 
I'lINFH 
PlIJSC:OOE 
MINUS 
NULTCODE 
DIVIDE 
ANDCODE 
OReDOE 
lii' 
i.E 
1'>1 
Sf 
EQ 
HE 
LIKE 
LTANV 
lEANY 
GTANY 
GEANY 
EQANY 
NEANY 
lUll 
LEAll 
GTAll 
GEAll 
EQAll 
NEAll 

311 
:n 
32 
33 
34 
40 
41 
42 
43 
ill 
n 

180 
liH 
182 
183 
184 
185 
186 
190 
191 
192 
193 
194 
195 
200 
201 
ZOZ 
203 
204 
20S 

OPERATOR 

1.!,XX,2S.26 
1.1 ,XX,25 ,26 
1,1,)(X,25,26 
1,1,)0(,25.26 
I,X,XX,25.2€> 
i.2,XX,I),20 
1,2,XX,I),20 
1,2,XX,I),20 
!,2,XX,0,20 
1,2,XX,I),14 
1.2,XX,O.15 
1.2.XX,O,24 
1,2,)0(,0,24 
1.2,XX,I),24 
1.2,XX.O,24 
1,2,XX,I),Z4 
1,2,XX,I),24 
1,2.)0(,0,24 
1,2,)0(,0,24 
1.2,XX.O,24 
1,2,XX,(),24 
1,2,XX,(),Z4 
1,2,XX,O,Z4 
1,2,XX,0,24 
l.2,XX,Il.24 
1,2,XX,I:),24 
1,2,XX,Q,24 
1,2,XX,0,24 
1,2,XX,(),24 
1,2,XX,(),Z4 
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Ism 
ISNOHN 
INSERT 
DElETE 
UPDATE 
SHNODE 
COL 
SQUIERV' 
NOTNOOE 
\JI1NSNOOIE 
'\fAlCONP 
BETWEEN 
BOOl 
TABCOMP 
ARHUST 
ARITHND 
SETFN 
LIrN 
lUTUP 
ISNUll 
SETHI! 
SQUERY 
DQUERY 
FOR EACH 
SQUERl 
EXISTS 

1,~,XX,C.;:;4 

1,::;,XX,I).24 
i.I,IX.@." 
1,1,1)(.5,6 
R.!,IX,1,a, 
1.1,1)(,1),13 
2.!'iI,XX.O.!,) 
l,l,IX.9.1@ 
1 d. , IX , C • 21 
1,1,IX.O,19 
1.2.XX.@.@ 
1.3.:l:X,I:I.24 
1.2,XX.O.1l 
1.2,XX.O.O 
1.1,IX,@,2<:: 
1,2,XX.0.15 
1.1.XX.2S.26 
;::,I.),XX.O,@ 
<,:,@,XX.O,I) 
!.1,IX,(I,12 
1.1,IX,O,21 
1,<!,IX,1 2: 
I,Z.IX.I),1) 
1.1.IX,I.I,e ;+ARIXC3S entry ~hen 
2,O,XX.O,O I operator is processed 
1.1. IX.l:l,24 _-I 
i I ~ l------~ARIXC38 entry when 

1-------------1 I I operator is processed 

1: operand ! l-i/ Generic: 00 
2: value I or im~ediate (I) 

! 

licensed Material - Property of IBM 



PREP-TIME CODE GENERATOR 

* Called by ARIXEPP 

ARIXC37 

&Set pointers, allocate 
Code Generatioll 
Commuilicatioll Area. 

@Root Ilode SQUERY, INSERT, 
DELETE, or UPDATE? No--t---d 

YES 

STRTSUBQ, Illitiali~e 

indexes alld operands 
processed alld expected 

IQI=O, QN::ll. 

ISTACKOP: set up Syntactic "_l Stack. 

BCODE value ::: 
• L' 

1 

* GETLErT - page 82 
GETHIO - page 82 
GETRISHT - page 82 
GENER - paga 83 

licensed Material Property (;If IBM 

Initialize tables 
for compilation. 

- Sat stor~ge fo~ SYMTAB, SERVAlB, and aloc~ Address Tablw 
- Convert half~ord bi~ary to chmracter. 
- Convert pointer from he~ to character. 
- Allocate a we~ ~face block IBl@ck lO) ~nd 

RelDcation Diractory. 
- Put code and text into structure used 

far error ~e$sages. 

Generate cad. fer access ~odul. 
section (s.e page 85i. 

Put cade and text intD structure used 
for error messagas. 

EXIT !page 83) 

~.t~ad OperatiDn a~ 



ARIXC37 (continued) 

1cl~IGEnEH~ 
\_/ f • If end of OP list. compute 

number of operands and go 
to HOl --------

@ Process left hand side I I J Allocate 4 byte~ 
of node. ( - ) ARIXCOl for subroutine 

address. 
@ Increment operands 

processed count by r--l 
and go to STACK )1 K (STACK Ipage 84) 

r;1~IGETNID: 
\_1 I e Get pointer to operator 

node Syntactic Stack. 

\~I 

f;l~ 
\j I 

@ Get pointer to ~iddle 
operandIPTREEPTR=PTREEP41. 

e Set 'operands processed' 
= 3 IQI=3) and go to 
STACK -----

GETRIGHT: 
e If processing an operand 

list, go to GETlEFT] 

r;l STACK (page 841 
\_/ 

$ If looking for second 
operand of Boolean 
operator ( 

I Generate code for 
r---f~) ARIXC3S1 ilcce~s moduh; 

- - seci:J.on (see 
G Set PTREEPTR to operator 

on Syntactic Stack. 
$ Process node type (set 

PTREEPTR to proper nodel 

page 851. 

• Increment operands count I r--l 
by 1 and go to STACK>! K ISTACK (page 84) 

\_/ 

82 SQlIData System logic. Volume 1 

1--, 
+j H i 
\j 

NOl (page 83) 

licensed Material - Property of IBM 



I \, 
I G 

ARIXC37 «conti~u~d) 

® If this node on stack is 
for HAVING cl~use, set 
stack index to BQ 
index and go to 6EHl 

o Set PTREEPTR t@ BQUERY 
noda on Syntactic Stack. 

~ If select-list index : 0 
set 1=0 and go to NOl -~.I---

o Indicate list of operands 
!QN=999lo Set number of 
operands processed 
€I=OI and go to 

* DISPATCH - page 81 

'\J 
DISPATCH 

licensed Material Proper',}, of :I:I':l1'l 

Generate coda for access 
~Ddule section ~saa faga aSl. 

If I"lAVING clause 
ered, s~t PTREEPTR 
ti~st HAVING claus@ 
a~d SlID=HAVSTID, then 
If no HAV:U~G 

not 
> go to! EXIT 

!!en"ration is 

Si AC!(OP ! pa!:l<> (;11) 

complete, go to l~~,~~-----~"~~~~-,~,,,-_o~'l 

Set <II' YO!: BQUERY 
complete till:' 

If complete, §o to 
If nat eamplate. ga to 
DISPATCF~ ~-~---~-~-+--~~~} 

'" S<!!"~ BLOCK <': section length 
and incre.ent subquary 
processed count by A. 

o If all 5ub~u.ri.s, set 
return code = 1@ (colllpiled 
section); Else set 
suitchas and PTREEP~<R for 

SUBQ taM", 

RElllRH TO 
CAllER 

-BuHd S~lCA 

fre@ SYt1Te~B~ 

SERVATB, Bl~ck 

~A;1dl':€SS I",ble 

M€tfiu!d 'IIif! Op€li:'<!ti"ft 83 



ARIXC37 Icontinued) 

STACK, 
Increment SYN STACK index by 1. If stack overfloy ----~--~~~~.IARIXEERI Build SQlCA 

strl,lctm:e 
Else !r------~~_-+""-""I (Code - HIZ ~ 

Go to rxl 
an operator. go to STACKYP. EXIT --~--~~~~~--~ \~/ (page 8Z) 
If node is 

Else i r-i 
! '-------------~~-~_4_.,)! IA i [page au 

STACKVAl, \~/ 
Set SYH STACK class field to operand value. Save entry index by 
PTREEP3 to stack value field. Set tGCSOP=l. tGCSQI=QI, and 
CGCSQN=QN. Save input pointer to SYN STACK node field 
ItGtSNOOE=PTREEPTR). 

Query type 
= SQUERYl 

(309) ? 
ISQRYlNODI 

NO 

YES ~Save input SQUERY table. set node type ~ 

SQUEiH «300». 

Set pointer ~ to node at PTREEP2 of SQUERY 
node. Save index to address alloeatecl 
lin BlKIO in PTREEPZ of the node pointed t@ 
by pointer P and in the SUBQUERY table}. 
Increment SUBQUERY in table index by 1. 

'!ARIXCOll Allocat@ 4 bytes in BUKI0 
fo~ subroutine addro 

i ~ARIXEER-BUild SQLCA structure. 



AIR IXC38 

based upon 
6110..,.,."+"'" iii. thf! 

<:iil.t;:!, 

U<::~l'Ised Irtllterial - Pxorl'ln:ty 'iii IBM 

Data iBl@d( i@ 

T'!H 

- Pl.it ;:@,de "IUn ti!xt into s;tructux(') \,jsl!lill f@1i: tile~sa~eSZ Q 

tOOIEBU< u:n@t:k Z~ foX' GUIll' arithmetic type !)pel':~ti©m!il 

19.: 
- Put code ,"Wid tell:t illito Ilr!::i:uct1ll1ll:@ used fOil: 1il,.,ssa!l1@so 
- ~i'iil.dle cOil.caten~ti@w, 
- tlove iliU;!!d! illl"l:@ COlDEBU{ 0 

- iExb:<5Iet ai:;{);Jlt a .mat~ tYF<Il!, 
- Convert halfuord biilary t@ 
- Put out code t@ ll.@iid block .. c!lc!lress ;i,llt© reg istell:' 0 

- D!!t!!r~in~ displae@m~~t @f dat~ slot's d@t~o 
~ Put out passed RR-t~pe instructi@~ into n@xt @p~n tODfBlK sl@to 
- Put out p~ssed 51-type instruction i~t@ n~xt @p~n CODEBlK slot. 
- Put Ollt jp<llssed bsh'ucti@im int@ I1U">1'1; @pen CO[)EBlK slot. 
- ~~s@lve ~eferenees br~neh instruction gener~ted e@d@. 
- Put out iPiIIss<l!d 55-type instrud::i.olll int@ ilI(!!)(t opel'! tODEI'H.K sl~1t. 

t@ bind v~riables ~t OPEN. 

i;loelt l'u.lllli>er/displac€!!l!4mt h.l reilil ~;t@ra!J1;!! illddr@ss. 
- Move named f~agment into tOOEBlK. 
- Put out code to load a hicek adclr/!$;s into reg is 1: tll:' ililll,d 

l!:'@'hn:n ill bloc1\( IUlll1lbe:r/displacement t@ ""lll®r 0 

- P"..!t @utcodl1! to load <Jl register ;&.:U:ll! the adet'eSl!S Ii) 

@f datil.. 
Br!!ilik p@int@lr ill\l IIJl@cic IfUtlRber/dis/i"l,I(:I!!I!l1!lffit 
lIalf!Jord fields. 
CORvart fallward binary tD cbaraeter. 

- Convert balfuard binary t@ cb.racter. 

-(t%§Q 

- Deht'mill. dsiplacel'iHi!!1,t ef dat" slct'ill d,,,tll. b¢li,(:",tl}l:'. 
~~d l!!~gth fi@l@. 

- Extraet inf@:r~ation about ~ p~ssed data ~yp~. 
- Put out pilssed 55-typ@ ill',;d:rtldioll CODEBlK $10:d:; 0 

- Put @tlt passed :;H-tylP" instruction into COI)EBU< ,*1@1:. 
Put out 1l"<lss!!d RX-tyIPO! instru(;'l;io!1\ iiI"'" COIJE8U{ 
All@eate $pace in ~ata Sloek 10. 

- [xtract data @n a l!1NOO~o 
e. P'Ut code ,bd:@ llid:ructlllll'<!! 1ti:ii:€@ f@li: l'ij,!!Ss<:1ges, 

~~tiHH.'1. ©f Of@lr<llU<!,,~ SS; 



ARIXC38 !continuedJ 
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.!:lru!: ~all To: 
ARIXC33 - Extract information about a passed parse tree ~ode"s data type. 

ARIXC20 - Put o~t code to load a block address into register and return 
a bloek number/displacement to caller. 

ARIXC08 - Determine displacement of data slot's data, null indicator. 
and lengt~ field. 

ARIX5CF - Convert fullword binary to character. 
AAIXSCH - Convert balfuord binary to character. 
ARIXC4! - Put out passed RX-type instruction into next open CODEBlK slot. 
ARIXC40 - !Put ,~ut passed !<I~-tYl'e illstructioll into next open COOEBU( slot. 
ARIXC42 - Put out passed 51-type instruction illto next 0l'ell COOEBlK slot. 
ARIXC45 Set up ~ddr.sBability to lengtb of • varying character string. 
ARIXC18 - Have named fragment into CODEBlK. 
ARIXC43 - Put out passed 55-type il'ls1:x-uction into next open COOEBlK slot. 
ARIXC39 - Resolve reierellces for brancb instruction in generated code. 
ARIXC36 Hove a value from one slat in real storage to another slat in 

real storage. 
ARIXC48 - COllvert block number/displa~ement to real storage address. 
ARIXEER - Put code and text into structure used for error messages. 

code to evaluate a described SET fun~tion. 

~ Call ~g 
ARIXC20 - Put out code to load a block address into register and return 

a block number/displacement to caller. 
ARIXC08 - Deter~ine displace~ent of data slot's data, null indi~ator, 

and length field. 
ARIXSCH - Convert halfword binary to ~haracter. 
ARIXC33 - Extract information about a passed parse tree node's data type. 
ARIXC42 - Put out passed 51-type instruction into next open COOEBLK slot. 
ARIXC41 - Put out passed RX-type instruction into next open CODEBLK slot. 
AiUXC43 - Put out passed 55-'type il'lstructioll into next opell (ODEBlK slot. 
ARIXC39 Resolve referel'l~es for branch instruction in generated code. 
ARIXC48 - Convert block number/displacemellt to real storage address. 
ARIXC18 - Move named fragment into CODfBlK. 
ARIXC40 - Put out passed RR-type instruction into next open (ODfBlK slot. 
ARIXEER - Put code and text into structure used tor error ftessages. 



ARIXC38 !co~tinuedl 

Licensed "atarial - Property af IBH 

a GROOfli BYo 

~ Call 
MRIXC36 - • value fra. an. slat in re.l stora,. 

re"l stoJ:':tlJra. 
Resalva refeEenc •• for bE.ncb instruction 

~ Put out cede in COOEBlK t@ perfol::lfI 
opera<UclTh. 

- Convert black number/displace.ant to r •• l 

@.not~\e:s.<I> ~l\jt ,till 

.:od". 

~Conv.rt I in PllU I :!<fI bloek >lu.berh!Ii.if'l.ce~""flt fi1'l!:l!l 

to r •• l 
"'\It (Hnt passed RX-typ<ll! i"",tructiolm inh, COOEBlK .1"t. 

- Put \'lut pas",ed RR-type i!lstruction inh~ CODEBlK 
- Put codie and tlilxt 11%t@ struetulre tlSe@ fOl" 

impll'll1!tmtil'lg' .,. 1*1ERE <""pl!:~l> <0: ANY SELECT 

bi COOlEBLK to perf@1:1l iUI)!' 

taxt into structur. used far error •••• a,a •• 

!"lIt Ol!lt <:'Hi!<!! t,} t<!!st ",ull byt® of v<llue. 

out (;ode to l@<lQ ill blod: iiHildress il'lt'il> r@!!pi.V1!~> .md r.t'Jrn 
~ block l'Iumh.r/displace~.nt to c~ll.r. 

- D.ter.ina displac •• lilnt of d.t. slot'. data, null indicatar. 
and l.ngt~ field. 
Put out p •• sed e~R-tYlFe :im;;br\l!c1i:ioll ,11>'1:0 
Put (Hit p<:lssed RX-tYIl';ll insi:I:'\I!ctir.m blto :$1.:.1;@ 

- Put out p<llssed S!~tltpe insi:!:udl;:!1'1 ini:.:> ifI!/!~:i: '~i?Ii!!I1I CODH:>lK slot. 

fragllle!>i; into CODEBU( i Blocj,: 2 

to resolv@ undefilled labels tOOE~LK. 

- Resolue reference. far branch Instraction in lanarated 
- Put code and text iiflta structure used far ~rror ~ •• sag.s, 
- No acblJal calL Uses thb; code fragment tahle for flCag,.,mt 

Ifltlll'lbers. 
- C@llvert f~11~ord bilflary t@ charaete~, 

C"ii\vert illalfWJol1.'d binary to CE!1n:actelt 0 

Black and Relocation DirectDry 

~.w Bleck ~ddr.ss Table. 
- Fre. BlaCK Address Table. 
- G<!i!t an <lIdkllitil;!l'!d sFac. blod, H::ODlO:BI.K 

Ptl'l; cl;!d. ii'lt~tl te)!i: j,ni:o ",t:rllctllu'. "-lsecl 

@f OJp.lt'at;l.on 



ARIXC38 (continued) 

~ tan To: 
ARIXC48 - tOllvert bloe~ iUJlIIbel' and displCieelftel'lt t@ real storage address. 
ARIXC17 - Put out eode to load a register ~ith the address of 1lI data 

slot. 
ARIXClS - Hove named fraglllent into COOEBLK. 
ARIXCOI - Alloeat. space in Data Black 10. 
ARIXC20 - Put out coda to load a block address into register and return 

a block number/displacement to caller. 
ARIXCOS - D.terlllina displacement of data slot's data, null indicator, 

and length field. 
ARIXC45 - Set up addressahility to length of ill varying character string. 
ARIXC33 - Exb:<llet inf ormation about iii! passed parse tree !'lode' is data 

type. 
ARIXC4~ - Put out passed RR-type instruction into next open CODEBLK slot. 
ARIXC4! - Put out passed RX-typfI instruction into Ilext opfln COOEBll< slot. 
AlHXC42 - Put out passed 51-type insh:uction into !lext open CODEBlK slot. 
ARIXEER - Put code and text into structure used for error messages. 
ARIXSCH - Convert haltword binary to character. 
ARIXC47 - COl'lvert pointer lin PTRl) in block nu~ber/displacement forD 

to re1ll1 address. 
ARIXEAB - Allocate a ney block. 
ARIXWSf - Free Block Address Table. 
ARIXWSG - Set ney Block Address Table. 

code to move returned sub~uery t@ slot in Bloek 1 to 
be used as input for outer query. 

!:Ex W! To: 
ARIXC36 - Move a value from one slat in real storage t@ another slot 

in real stoYilge. 
ARIXC48 - Convert block number and displace.ent to real storage address. 
ARIXEER - Put code and text into structure used for error messages. 
ARIXC18 - Move na~ed frag~ent into CODEBlK. 



ARIXC38 (continuedl 

lic@l'Ised ~terial - Pl1'op~rty of IBM 

bll'>h 

half~o~d binary t© character. 
~ Put @ut cod@ 1::@ :1@,,,~ a register !~ith t!!!<ll a~clr@s$ @f bl@c~ 

@f clild:a. 
- Put out 
- 110\1;;) '" 

ii'l r~Hill\ 

SS-tYPiil instrll.lc"Hol1. 
from Dn. slot in E •• l 

storage. 
lin PTRi) in blaek 

imlto next COOl:l'ilK dDt" 
stora._ anothar slDt 

numb",:;r / clisL6lLacel\t!!llt i or~ 

- Convert block numbeE iHld displae .... nt t© real stOZ'lll!!!fii! addr@ •• " 
~ Breal, )poil'd:er il'i block ilul\lber/displaee!iHilllt bt@ 'l;",@ 

h~lfword fields. 
- Oispl~y p~r~e tree entry p@int@d t@ by PTREEPlRo 
~ Put e@d~ and t®xt into str~etur@ ~s~d for @rr@r ~®$$~g®$o 

eod<!l t@ ea:U. 1!;ub:i:@1.Iti,IH)$ f'<llr $\lb"!j1l.l!!l!'.i@$ 

~Cilln 
.MUXSCH - Convert !lIii:!lf""@rd l:i>iillalt'lI' to dtilllt'aet!!:f 0 

ARIXCll - Put out eode t@ load ill It'®gist@:f ~ith th0 aadr@$$ @f G bl@e~ 
@f dll,t@> 

ARIXClS - Move named fragment into tOOEBLK. 
ARIXC23 - Put (/1))t cod~ t@ !llCI1#!! dab. i telil$ t@ user !;l)J;eill 0 

ARIXC40 - P~lt @\!'i: passed RR-'ii:ype iIlstruct:i.©l'l imt@ n"""t @1!'ellil COOEBU( sl@'\:. 
'liARIXC41 - Put out l'1!lssed RX-tYI'<11! instructiol1l into !i\l!!)(l1 open CODIEBL~ slc1i:. 
*i1;RIXC42 - Put out passed 51-type instru<::tioili i1'lto I'dIlXt opel! COOIEBU( !'J;l©'i:, 
~A~IXC46 - Display parse tre!! entry to by PTRIE~Pl~. 
:;ARIXC47 - Co!'!vert poilltil!r ! il'l PTiH in lhl©ck llul'tli:lerhlispl1lJc(i!lilelilt 

'l:© :real ",ddress. 
ARlD{C48 - C©ilV€I:'I: block III1UIIll!(}<!ll: an~ di!;;plaeelum't to) .:",a:1. s'i;@r;mge addl:iI!s$o 
ARIXEER Pl.r!: cod~ <I!'!cl text into stlrlUJetUl:1\! 'l.ls<!!d i@:!:' 'ill'll:Oll: lileSO~<!!l'@$0 

c<H:I@ t@ pl!'(H:ess tlii€1 j)iIHIi!'l!j' O)?el1'iltion ff@lr 011 !l:E-OI'EN ON CtmSOR iilit~$1'itit'!n 

lee! ere!'!c@$ fOll: k,ll:<!ii'ieli! imilti::l!£etioF! gefl€l:'OIi:<!!!d <:@aeo 

~ Put cut code to mov~ data items to ~ser ar~a. 
- Atterapt t@ resolVe! '!IIH~ef ined labels i'l COOEBU(. 
- Put ~Hlt passed IlR-type ins'tJ:1ld:ion il'lito >I<!!lC!; ©['l<l!il COnEBLK sl@to 
- Put out )?1'issed RX-tYIPe! :i.!l.stl':udi©!1l into Ile:.t ©1:',,!'I COOEBlK $l@to 

11&!UO(l!@f OptllnUol'!) 89 



ARIXC38 (continued) 

~ 9!ll ~: 
ARIXC4S - Convert block number and displacement t@ real storage address. 
ARIXC20 - Put out code to load a block address into register and return 

a block number/displacement to caller. 
ARIXCOS - Deter~ine displacement of data slot's 

data, null indicator. and length field. 
ARIXC33 - Extract information about a passed parse tree node's data 

type. 
ARIXC40 - Put out passed RR-type instruction into next open COOEBUK slot. 
ARIXC41 - Put out passed RX-type instruction into next open COOEBlK slot. 
ARIXEER - Put code and text into structure used 

for error ~essages. 

to initialize for a SET function. 

~ Call ~g 
ARIXC48 - Convert block number and displacement to real storage address. 

ARIXC18 - Move named fragment into CODEBlK. 
ARIXC20 - Put out code to load a block address into register and return 

a block number/displace~ent to caller. 
ARIXC08 - Determine displacement of data slot's data, null indicator. 

and length field. 
ARIXC40 - Put out passed RR-type instruction into next open CODEBlK slot. 
ARIXC42 - Put out passed 51-type instruction into next open CODEBlK slot. 
ARIXC43 - Put out passed 55-type instruction into next open CODEBlK slot. 
ARIXC45 - Set up addressability to length of a varying character string. 
ARIXC33 - Extract information about a passed parse tree node"s data 

typ@. 
ARIXC39 - Resolve references for branch instruction in generated code. 
ARIXC05 - Put out code in COOEBlK to perfor~ any comparison-type 

operilltiolfl. 
ARIXC36 - Move ill value froR one slot in real storage to another slot 

in lreal storage. 
ARIXC4i - Put out passed RX-type instruction into next open CODEBlK slot. 
ARIXEER - Put code and text into structure used for error messages. 
ARIXSCH - Convert half~ord binary to eh~racter. 

Eihet up tables to place 

ARIXC29 ~ Call To: 
ARIXEER - Put code and text into structure used tor error messages. 

SQl/Data System logic, Volume 1 licensed Material - Property of IBH 



AIHXC38 I ecmtinued I 

~ Cull l(>~ 
ARIXC18 - Move naffied frag~ent into COUEBlK. 
ARIXC39 Resolv~ refere~ee~ fer branch instructi(>~ 
ARIXC48 - Convert block nuftber and to 
ARIXC49 - Break pointer in block 

~alfword fields. 

in ganer.tad cada. 
real storage address. 

'';Oltl!! into hl(1 

AlUXCIJ5 Put out code in COUEBLK to perfor~ any cO~Pdrison~type 
of·:rati~Hi " 

ARIXCll - Put out code to load .. register Mith the address of • ~lock 
of dati:L 

ARIXC23 - Put out eoae to move data items to user area. 
ARIXC41 - Put out passed !lX-type instruction into next open COOEBlK slo'l:. 
AIHXC4!! - Put out passed RR-type instruction iillto 1I'I.?x'l: open CODEBlK slot 0 

ARIXC42 - Put out 'Passed 51-type instruction into ned open CODEBtK sl"t. 
~ARIXEER Put cade and text intD structure used for errDr ••• sages. 

ARIXSCH - Convert halfuord binary to character. 

~. Put 0jut1. eode to test the :t<2latioll of a RHS row ttl a UIS ro\~ ill':,: ill Type"'': joiFi 0 

,ARIXC31 ~ £all Tog 
ARIXC41 ~ Put !J>'I.lt passed RX-tYll'e i!'!sb:'I.lctiol'l illto next "pen CODEIHJ( sl@)'t. 

~
~~'!XX;!~ = MOV<2 na~l!!d fr~gment into CODEBlK. 

7MR~ ~v~ Put out code in COOEBlK to perform a!'lY eO~ll'arisol'l-tYPI!! 
oil'l!!r~ti"f!. 

ARIXC4B - Convert block number and displacem<2nt to real storage .ddE<2BS. 
AAIXC39 - Aesolve raferences far branch instructiDn ganerated code. 
ARIXC40 - Put out passed m':!-type insb:uction il'l"~o IH,~:t open CODEBlK slot. 
AAIXEEA - Put cod", llilld te}lt into si:lru<;i:Ulr@ used if or <2):'rol(' messages 0 

cad", to taB'!: for a naw group Dr Ty,@-2 join and tak<2 appropriate action. 

May Call To, 
ARIXC36 - Move jpl'lss@d RX-type insh-uction ililto lund: D~lI!!n C()[)EBU( slot 0 

ARIXC05 - Put out code in COrJEBLK to perfo1ClJl amy cO~lpllrisolil-typ", 
ojpf!lration, 

AR!XC48 - Convert hlock number alild displace~.nt to real storage addresso 
ARIXC39 - Resalve references for brBnch instruction in generated cade. 
ARIXC40 - Put out li'Bss@d AR-tYlPe illlsti:uction into lIle)('!; ope!'!. tODEBU< slot 0 

ARIXC41 - Put out li'lllssed RX··type il'lstrudioll inti'; next Op<!'iI COOEBU< slot. 
AlHXC42 - Put out passed 51-type instruction into open CODEBU< slot. 

'-ltARIXEER - Pllt code "md text into stnlctUlre Itlsed folt errOl" m<E'ssages. 

licensed Material - Property of IBM 



AR1XC38 !eontinuedl 

~ Call To: 
ARIXC39 - Resolve reterenees for branch instruction in generated code. 
ARIXC20 - Put out eode to load a bloek address into register and return 

a block number/displacement to caller. 
ARIXCOa - Determine displace~ent of data slot's data. null indicator. 

and length fieldo 
ARIXC33 - Extract information about a passed parse tree node's data 

typeo 
ARIXC40 - Put out passed RR-type instruction into next open CODEBlK slot. 
AR1XC41 - Put out passed RX-type instruction into next open CODEBlK slot. 
ARIXC42 - Put out passed 51-type instruction into next open CODEBlK slot. 
ARIXC43 - Put out passed 55-type instruction into next open CODEBlK slot. 
ARIXEER - Put code and text into structure used for error .essages. 
ARIXSCH - Convert halfuord binary to charactero 

Ei1ut out code to fill a column with its ne~ value for the UPDATE function. 

ARIXC35 ~ Call To: 
ARIXC48 - Convert block number and displacement to real storage address. 
ARIXC36 - Move passed RX-type instruction into next open CODEBlK slot. 

I [ ••• 'It:1;.f.r •• , •• for br •• ,' ',,'r.," ••• i ••••• r.t.d ro'" 

ARIXC39 ~ Call Tog 
ARIXEER - Put code and text into structure used for error aessages. 
ARIXSCH - Convert halfuord binary to charactero 

I r co ••• ~ poi,'.r .,. PlO1) in b1.,k ... ber/.i.pl.' •••• , for. to • r •• ' •• dr •••• 

AR1XC47 ~ Call To! 
ARIXC48 - Convert bl@ek number and displace~ent to real storage addresso 
AR1XEER - Put eode and text into structure used for error messages. 

I [con"'~"'k ..... r .n' .i.'l.' •••• , t. r •• ' .tor., •• ddr •••• 

ARXXC48 ~ Call To: 
ARIXEER - Put code and text into structure used for error messages. 
AR1XSCH - Convert balfword binary to character. 

~pointer 

~ 

in block number/displacement form into tuo halfword fields. 

SQl/Oata System logic. VoluMe 1 licensed Material - Property of IBM 



AR!XC38 (eonti~ued, 

to pedol'll!i tii'!:st Cllnd branch iI'!S'lt;:r1.1H:ti@!'i$. 

T@~ 

- tonVii'i:rt halfY@rd bin~ry to ehar~cter. 
- Put @Ill'!: passed ira",t:!:l!ldiol1! intll> l'Ie)('/:: @peri COOlEriHJ{ slot. 
- Display parae trii'i:e pointed t@ by PTREErTR. 

tD character rii'i:pr ••• nt.tian. 

(SYR Structur@~ using input par.~.t.r. pMs •• d ~y ~DS ~Ddul~< 

J:l 
~~ ____ ~ _____ '~/_ J 

RE11..mN 
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RUN-TIME CODE GENERATOR 

The run-time Code Generator modules are called via ARIXFTB 
Ifrom fragments or other run-time routines). whi~h contains 
the ve~tor table for fragments and run-time routines. 

Tbe routine called is based upon the requested function: 

SO~T ACQUIRE TEMPORARY DBSPACE 

~ r linkage to DEISS J, r linkage to DBSS 

~!~~:~:S! t. 'I )[A.'X'D~ [A.'XC.. :;t::["'XED~ 
sort 0 error ) r-;;l Error) ~ 

'_I '_I 
ARIXCRI ARIXCRI 

(page 96) [page 96) 

/ 
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A TEMPORARY TABLE 

\j 
AlnXC~n 

ipillge 96) 

1 See page 511 f or ill <:Iescr iptiQII "f i>.RIXCRD. 

licensed Material - Property of IBM 

N INPUT VARIABLE TO ~ flOATIHG-PO~tIT ~lOY 

:tero Ole !il~n:@ 

\j 
AP,IXCfH 

!pi1\1ge 96) 

~ETHER STl1!I!'JJG IS PATII!:RN 

IllilY con tail! tIle OBCS [)o1Jble~Syte 

Set l dH!:rac'itel.:5 "4260"1 hel( ilIlldi 
I. i "4260" maten.es limy single 

, .vlmile "426C" ll!.d:<:he~ an ,nc-hi trill!:}' 
%f!t'o or more charactersl. 

rt'ietlio@ i)!f Opell:llltio<! 'liS 



UPDATE LONG FIELDS 
1 

ARIXCRG------..., 
Updutes a 1'01.1 

contailling long 
fields that are 
being modified. 

r71 
\J 

AIUXCFB 
Ipage 97) 

I \ 
I c I 

\ / 

1 

~ 
\j 

ARIXCRD Ipage 941 

CONVErT FLOATING-POINT 

ARIXCRj---------------~ 

Convert floating-point 
to decimal data type. 

Error 
i I \ 
41 D I 

\_1 

BIND INPUT VARIABLE TO DECIMAL SlO~ 
I 

ARIXCRH----------------, 
Uses haliword, integer. 
decimal, or floating-type 
input iro. user's data 
base alld provides decimal 
data to the user's 
application program. 

ClOSE SCAN 
1 
ARIXC~o-----. 
Close ill 

currently 
open scan. rAIUXED~ CaU DBSSj 

I , 

Enor~1 [ll I 
\j 

I \ 
I B I 
, I' 

1 
CONVERT DECIMAL 

1 
AR IXCR 1----------------, 
Convert decimal to 
floating-point data type 

Err@r 

1 
I' 

I I) 

\j 

PUT OUT DATA TO SELECT-lIST 
1\ r-l 
I 0 ! i D i 
\ I \ I 

~ 
AIUXCRI 

Halldle 
run-tiJu! 
errors. 

ARIXEER 
Build SQLCA ISYR structures) 

f--~ for RDS errors using input 
parameters passed 

ARIXECK 
Build SQLCA i SYR structures) 

f--~ fO'r ness errors using input 
parameters passed 

ARIXEBR 
4 Return to EXEC [ 

96 SQl/Uata System logic, Volume 

r 
AIHXCR2-----. 
Return 
in a 
select-list 
to user's 
data space. 

I \ 
.----~) I D I ARIXCRI 

H----. 1\ '\ I' 
I 8 !AIHXCRI 
'\j' 

/ \ 
I C !ARIXCRJ 

'J 
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INSERT lITERAL ROW WITH lONG fIELDS 
1 

ARIXCiU3=-~-.....,. 

I!lse:rts of 
literal ro:;y 
",HI! lOI'!!J 
fields into 
a tabl<!!. 

ARIXCRO 
{ll'ilIge 94 

rARIXWSF:::=1 
~re", stm::1 
----~--~--~~r;l 

\j 

ARIXCR~------~----~~ 

lo:;cate t~e progra~ na~e 
tlal'lt dei :i.!'lEHi! tile C\l!l'sor. 
t~en scan table for 
~ilItchin~ c~rs@r nam~. 

ARIXCRl (paf@ 96~ 
ARXXECI(-~~----. 

DBSS ~rrolC~ Build SQltA $tlCuetu~® 

SINO INPUT VARIABLE TO INTEGER SLOT 
1 

ARIXCR~----~-~--------, 

Uses halfyord or floatil'!g
type fro~ users's data base 
and provides integer data to 
user's application program. 

BIND INPUT VARIABLE TO fIXEO-lENGTI~ SLOT 
I 

ARIXCRI'------~-, 

Uses an input vari~ble of: 
- ch~racter type -+~E:~r.)r-~ 

@r 

- OetS character type 
fr@~ user's data base and 
provides fixed cha~acter " 
data to user's .pplication 
progra!~ • 

BIND INPUT VARIABLE TO HAlf~O SLOT 1 -
ARIXCR6,~--~--~-----

Uses inte~er @r flo.tin~ 
type from user's data 
base and provide. halfyord 
data to user's application 
pro!l"raiil. 



INTERPRETER 

AiUXI14 - Called Froll! AIUXERD (TopllIost I<:DS Module) 

~ 

* 

AI<:IXI01 
AIUXEER 
AIUXECK 
AIUXSCf 
AIUXSCH 
AIUXSRT 
AIHCWSG 
AIUCWSF 
ARIXEDS 

AIUXIO] 
AIUSCHR 
ARIXSDB 
ARICWSG 
AIUCWSf 
ARIXEDB 
ARIXEER 
AIUXECK 
AIHXSRT 
ARIXAI)2 
ARIXA06 

AIHXIB 
ARIXSCH 
ARIXSDB 
ARICWSG 
ARICWSF 
AIHXEDB 
ARIXEER 
ARIXE.CK 
ARIXSRT 
AIUXA06 

1 

ARIX.lv_ 
ARIXSCH 
ARICWSG 
ARICWSF 
ARIXEOB 
ARIXEER 
ARIXECK 
AfHXSRl 
A1UXA02 

ARIXIOS 

~
AIUXEER 
AIHXECK 
ARICWSG 
ARICWSf 
ARIXEDB 

1 
ARIXI04 

ARIXEER 
AIHXECK 
ARIXSCH 
AIHXSRT 
AIHCWSG 
ARICWSf 
ARIXEDB 

AIHXI09 
ARIXEER 
ARIXECK 
AIUXSCf 
ARIXSCH 
AIHXSRT 
ARICWSG 
ARICWSF 
AIUXSCP 
ARIXM2 
ARIXA06 
ARIXSlH 
ARIXSDB 
AIRIXSDT 
ARIXEDB 

1 
ARIXI06 

ARIXEER 
AIUXECK 
AIUXSCF 
AIUXSCH 
AiUXSRT 
ARICWSG 
ARICWSf 
AIHXEDB 
AIHXI20 

AIUXUS ARIXI16 ARIXI33 

~
ARIXEER 
ARIXECK 
ARIXSCH 
AIHCWSG 
AIHCIoiSf 
ARIXEDB 

~
ARIXEER ARIXEER 
ARIXECK ARIXECK 
ARIXSCH ARICWSG 
ARICECW ARICWSf 
ARIXEOB ARIXOFE 

AIUXEDEI 
AIUXSRT 
AIHXOCK 
AIHXH9 

ijARIXEER 
AlUXECK 
AIUXHR 
AIUXEOB 
AIUXI20 

* ---~. ""-."--.----------~----. 
See the iolloYing page for names of the 
~ajor funetions performed by the ARIXI •• 
~odules. except for those listed here 
under "Note 1". 

u----rlARIXIST 
AIHXISH 
AIUXEEI7I 
ARIXEtK 
ARIXEDB 
ARIXErn 

Noh! 1= 
ARIXI21 - (DELETE for inde~ or 

entry in SYSDRDP. 
ARIXI2S - Delete all ro~s o~ link 

from SYSCAT to CATNAHE. 
ARIXI29 - Drop dependeneies O~ 

dropped object. 
ARIXI31 - Drop dependent SYSUSAGE 

roys. 
ARIXI32 - Remove catalog ro~s for 

dropped table. 
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* From ARIXERD 

r:l ARIXI14 - Top Interpreter Module 
'{r--------..., 

4 ARIXIl4 is the 
top .odule tor 
the Interpreter 
cOMponent of RDS. 

ACQUIRE 
DBSPACE 

It calls various CHANGE 
other Interpreter DBSPACE ~------..., 
.odules depending ~----------------------~IARIXI04 
on NOOETYPE . 

INSERT 
COt1t1ENT 

(operation). 
t+------'t) IARIXI20 IUPDATE STATISTICS 

CREATE . . 
INDEX 

IARIXI07 CREATE 
RELATION 

CREATE 
SYNONYM 

IARIXI09 CREATE 
VIEW 

DROP Object 

I~AR--I-X-I-12-~(~1 -C-OMM-I-+~IARIXI18 
. . WORK Clean up 

ALTER 
TABLE 

++------------------+1 AIUXIl5 

ROLLBACK WORK 

SYSDROP 

LOCK DBSPACE 
or TABLE 

[ARIXI22 

IARIXI23 

IARIXI24 

IARIXI2S 

IARIXI26 

IARIXI30 

IARIXn3~(HIr----------------+) I ARIXIl~9(HI---+ 
Get 1ntor.at1on for . . 

) IARIXI20 

UPDATE STATISTICS 

GRANT 

J:l 
Privilege 

~--------------+IARIXA09 

'----,./'---------' 
RETURN 

Licensed Material - Property of IBM 

Issue error 
.essage 

REVOKE 
Privilege 

( 

DROP 
INDEX 

DROP 
TABLE 

OROP 
VIEW 

DROP 
DBSPACE 

DROP 
SYNONYM 

DROP 
PROGRAM 

UPDATE 
STATISTICS 
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AU 'UIOIUIA nON 

The following diagrams shou fro~ where the authorization 
modules ~re called and the interactions between the 
authorization modules. Hore detailed diagrams tolloy this 
one. for a description of the individual modules. see 
Section 3. Program Organization. 

ARIXOIH. ARIXOSC. 
ARIXI09. ARIXI13 

AIHXAIH 
Check CONNECT 
authorization 

1----1 
Return 

AiUXA06 
GRANT Authority 

!-----' 
Return 

ARIXElX. ARIXERD. ARIXI03, ARIXI01. 
ARIXI09, ARIXI25. ARIXOIN, ARIXOOP, 
ARIXOSC, 

AiUXA04 
DROPIREVOKE 

! __ .-l 
Return 

SQl/Data System logic. Volume 1 

ARIXA01 
GRANT PrivUe!l'e 

Cheek 
Privileges 
l---~ 

Return 

AIUXA03 
Delete (;olulilllts 
from SYSCOlAUTIi I-_! ___ --' 

Retulrl'l 

ARIXAU 
Calculate ~ini~um 
AUTH for " view 
'-+---!---~ 

Retulrl'l 

AiUXA09 
Revoke 
rrillilege 

4-I~! 
Return 

AIUXAoa 
Rel/olce 
authority 

'-II-H-! 
Retulrlt 

ARIXAIO 

time 
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* Called by ARIXERD 

is <called to 
passuo));'d 

into 
catalog 

to initializ1! 
for tlte SCHEDULE 
CONNECT. 

Issue error ~essag@ 
11(1101,111 eause I. 

Issue error message 
lunk!'!olJlll c<lusel. 

Allocate storage. 

Fr •• a110cat.d storage. 

linkage to DBSS. 

Calculate length of 
character string. 

* Called by: ARIXA06, ARIXA07, ARIXA09. ARIXERD. 
r---1 ARIXI03, ARIXI07, ARIXI09, ARIXIZ5. ARIXOI~, 
I * I ARIXOOP, ARIXOSC, ARIXOVO 

A~IXA02 - Check User Authority 

Checks whether a user 
is authorized to 
perform a specific 
op®ra t ion 01\ om 
arbitrary relation or 
~hether he is alloued 
to run a program. 

J:t 
RETURN 

licensed Material - Property @f IBM 

Issue err@r message 
{known cause), 

Issue error message 
(unkIH.lYi\ cause I. 

Convert fulluord into 
"haraeter. 

CDnvert halfuDrd intD 
eh1llraeter. 

Calculate length of 
character string. 

linl<il!g@ to DBS;';. 
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* Called by ARIXA04, ARIXA08, ARIXA09 

ARIXAOJ - Delete Columns frOM SYSCOlAUTH 

Tllis Mdule is 
responsible for deletion 
of columns from SYSCOlAUTH 
associated with target 
of a deleted TABAUTH roy. 

J:l 
b-__________ \s/· ______________ ~ 

RETURN 

IARIXECK 

IARIXSRT 

!ARIXEDB 

Issue error message 
(unknoYn eausel. 

Restores york in 
ease of error. 

* Called by: ARIXA04 (recursive call), * Called by: ARIXOOP, ARIXOIN, ARIXOSC. 
ARIXI09. ARIXIIJ, ARIXAll, ARIXIJO, 

ARIXI32 
ARIXA04 - DROPIREVOKE 

Tilis module is 
responsible for 
deletion of rOIJs 
from: 

SYSTEH.SYSTABAUTH 
SYSTEN.SYSCOlAUTH 
SYSTEN.SYSUSERAUTH 
SYSTEM.SYSPROGAUTH 

J:l 
b-_________ \B/ ________ ~ 

RETUI<N 

SQlIData Syste~ logie. Volu~e 1 

ARDeH)?, 
ARIXA07 

AIHXA06 - GRANT 

This Ilodule is 
responsible for 
entries in these 
tables: 

SYSTEMoSYSTA3AUTH 
SYSTEM 0 SYSCOlAUTH 
SYSTENoSYSUSERAUTH 
SYSTEH.SVSPROGAUTH 

Lm.~ 

Issue error message 
IknoYI\ cl1use). 

Restore logical unit of 
~ork in case of error. 

Allocate storage. 

Free storage. 

Cheek privilegeso 

Calculate length of 
charaeter stringo 

Get unique character 
string (ti~e stamp). 

linkage to DBSSo 
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* Called by: ARIXI14 

\ I 

I:~\ 
~~ 

ARIXA01 - GRANT Privilege 

Authorizations are 
cbecked by calling 
ARIXA02, and object 

checked 

RETURN 

licensed Materiml - Property of IBM 

Issue error message 
110'101.11'1 C1llU$~}. 

Issue error messago 
(lmknowl'i cause 3. 

Allocat. storage. 

Fr •• allocated stora.a. 

t~.ek privilege •• 

Calculat. l.~gth of 
cbaracter string. 

linkage to !:ISSS. 

~tbod of ~p.E.tiDn 1@1 



* Called by: ARIXA08 (recursive 

H'4 

call), ARIXA()9 

This module searches 
along a chain of 
grantor/grantee 
combinations. After 
being called by 
ARIXA09, ARIXA08 ealls 
itself if it found a 
grantee that granted 
his rights to somebody 
else. a grantee that 
has used a table ill a 
program, or a grantee 
uno has defined a view. 

L-________ \B/' ______________ ~ 

RETURN 

SQl'/Data System logic. Volume 1 

!ARIXECK I Issue error messag@ 
" - Illllknoun cause I. 

IARIXSR:_I :::~o~: !:!!c:: ~:!!r~f 
IARIXSlN 

!ARIXAOJ 

ERIXED8 

I ARIXA02 

Calculate character 
string' length. 

Delete columns from 
SYSCOlAUTH. 

linhge to IlBSS. 
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~RIXA09 i~ respon$ibl~ 

f@~ the rev@~ation of 
~oy(s) ~orr0sponding t@ 
the GRANT eommand 
issued from the revo!(er 
to the revokee at 
earlier timE!. 
this initial ro~ is 
handled by ARIX~@9. 
The other lr~)~S in the 
authorization table 
that might be affected 
by that REVOKE eO!!lmand 
<lr@ handled by ARIXAOS. 

J:l 
'~/'--~----~~=-~ 

RIETURi'I 

Issue error m®ssa~e 
(kno~il. C<lUS0~. 

Issue err@l:.' ~essa!e 
~UIll'kIll©lWI'i eau$e~. 

~esto~@ l@~ie~l u~it @f 
~@rk i~ ~ase @f error. 

Caleulmte of 
eh"i"Gl.ei!:@:t' 

Delet~ r©~s fr@~ 
SYSCOlAlITi-i. 

Se<ll1:'C~ liil@!I!l' 
d~<llilm !lmd lC<!!lIoike 



* Called by: ARIXAOS 

ARIXAIO - Caleulate Hini~uM Tiae 

ARIXAIO ealculates 
the llIinimUllI time 
"'hen ill specific 
grantee has received 
his authorization 
rights. 

J:l 
L-_________ ,./ __________ ~ 

RETURN 

* Called by, ARIXA08 

11.16 

ARIXAi! calculates the 
!l\ini~ulll authorization 
for ill view. When ill 

view is created or an 
update on ill view AUTH 
is made, the minimum 
AUTH on the view from 
all the underlying 
tables can be used or 
granted. 

J:l 
b-________ \m/' ____________ ~ 

RETURN 

IARIXECK~ Issue error message 
- - (unKnOI.B1I cause I. 

IARICWSG 

IAIHCWSF 

!ARIXSlN 

I AiHXEDB 

!ARIXECK 

Calculate lengt~ of 
character string. 

linkage to DBSS. 

Issue error ~e$sage 
«unlkllHlun c<l'llse» 0 

RestorE! logical unit @f IARIXSIH 
Ylork ill ease @f errol'. 

!AIUXSLN Calculate length of 
dlillraeter st:dlii!J'o 

IARIXA04 Delete autit@!1.'izati@w 
:1:01.1$0 

I AiUXEDB Unkagf! t@ [lBSS. 



DATA CON1lROt OlSC) 

lhe Data System Contr<ll HiSC ~ <:©!llpo!'h!;nt prolfidie!ll til@ c@lIltlt@l 
serviees for SQlIDSo It~ 

o Controls the initialization and termi!'latil()~ of SQlIDS 
G Provides for the other SQlIDS components 

- Storage Services - Messa~e Services 
- Operator Services - Trace Services 

e Provides Agent Handlin~ il.lIld Communications 
(that is, it alloys other SUbcomponents of 

DSC OVERV:U;:W 

lIumdle m\!ll tipl.! eOIH:1llrl:'elilt users ilimd. t@ el(lilll!ll\!i\li(;lllt~ l$Ii th 
tlu!!ll , 

® P:\:ollid<l!s sl{st<iliil-depeIlHie!lt routiil<!!S that :o:hield the @<l:hlill\: 
sube@lIIpOIll'lmts fro!!! the VSE/#ld\lilmee(~ iFtllH:tiQIIS "",1JHZ V'M/SP 
~lIstellt il'r'l:erfaees ~ that is it aJ.ll.ol.9s tlu! @ther 
$ubeoliilpol'lents of SQlIDS to li>e Sl'steB indep(l!lu:i!ell.t l. 

For ill high-level vieu of ho~ DSC fits i~ t@ the S~lIDS seheli!\<i!. refer beek to pillge 6. 

'liAIHSiJBBT 
ARICIPI 
ARICIP2 
ARICPRM 
ARICTKN 
ARltCRA 
AIUCENA 
AIHCMOD 

ARItWSI 
AiUC~'SG 

ARIC!>lSF 
AIHCWFR 
AIUCSTK 
AIUCGSE 
ARIel'SE 

ARHI101 
AiUSOCN 
AlHVmC 
ARHMlli 
AR::U:SH011:l 

1 See Fuge 112 for Initialization. 
2 See page 136 tor Storage Services, 
:lI See j?<!g<1! 139 fer ()perator Services. 
~ See page 146 for Message S€rvi~es. 
S See p~ge 151 for Age~t Handling. 
~ See page 188 for Trace Services. 
1 See p>:i!Jo 11)6 for the OSC soy;:;"!:e", dependent il!1(l,:lh,!h AIUtCOJM. 

and ARIS001D. page 109 for ARISYSE, 1~9 for ARISlSf, 
ID-suffix ~odules are YSE/Adval'lcea only. and 

AR1U::OSI" 
AIHCIJI<.'T 
ARICOPT 
AiUCCu\ 
ARICRST 
ARICENA 
AIHtWII:r 
AJHCMOO 
AIUCSPM 
ARICOMB 
ARICIMB 
ARICMI18 

AR!CTRI 
Ai:! ICTIIlC 
ARIXEli'l 
A!lJHE!4 
ARHEfH 

S13 f@~ ARISYSD. pi'!,~$ 109 
109 for ARISYSG. 

u", VI1/SI" @fllly.) 
e See page 209 for Termination 
'lJ \111 e"II'ironment Qnb'. (Thill> ill; tile AiRlI:SItlBK module <lft@r m "GENMOO" l1li1lder til.;; lUll!!;!!' ARISItl!?lBT 0 

1@ \111 enviro,,~ent only" 

U<:e~~il!il ~Ii'!,t"'!'.·i~l ~ Pro!i'@rty @f IBM 

AIn:S;l~IHm 

~~th@d Cp@r~ti~~ 1~7 



Initialization Modules 

ARISDBBT - ['GENMODed' version @f ARISDBK.) In th~ VM 
environment. this bootstrap modul~ loads the 
DBSSIDSC and RDS code into the specified area and 
then branches to Initialization Phase 1 (ARICIPll. 

ARICIPI - Initialization Phase 1. Establish the initial 
u!lIironllent. 

ARICIP2 = Initialization Phase 2. Complete the 
ini tialhation. 

ARICPRM - Parameter Processor. Process the SQlIDS 
I!'aralleters. 

ARICTKN - TOKenizer Routine. Get a token fro~ the parameter 
string Ikeyword = xxxi. 

ARICCRA - Create Agent Structure. Allocate a~d ereate the 
a~ent structure eontrol blocks. 

ARICENA - Enable Agent Structure. Makes an agent structure 
dispatc!iable. In VSE. tor I1P11, it !Olin "conned: 
tile cross-partition link". 

IUnCNOO - Phase (no code) "l@aded" by Satcla Res@urce Manager 
t@ determine if the environment is HPI1 or SPM for 
VSE, or HVNM or SVHM'ior VM. 

ARICWSI - Initialize Working Storage. Allocate and 
initialize a ycrking storage 1''0'01 f'Or an Agent 
Structure. 

ARICWSG - Get Working Storage. Get working storage fro~ the 
agent's pool. 

A~ICWSF - free Working storage. Return uorking storage t@ 
the agent's 1''001. 

A~ICWFR - free Extended Working Stora~e Pools. 
Unconditionally free all extended working storage 
pools, 

A~ICSTK ~ Initialize Stack Storage. Allocate and initialize 
stack storage pool. 

A~ICGSE - Get Stack Extensi'On. Allocate and initialize 
extensions to the stack storage pool. 

ARICfSE - free Stack Extension. free an extension to the 
stack storage pool. 

ARICSHO - Displays users connected to SQlIDS (VM only). 

loa 

ARICSHO enables the operator to display the VH 
userid and the SQl id of the users connected to a 
real agent, Maiting for a real agent, and 
inactive. 

A~IYMOl - Estahlishes Supervisor linkage for operator 
comlland processing and issues SQlIDS 
initi~li%ati@n complete ~essage. 

A~ISOCH ~ Entered due t@ VSE/Advanced Functions MSG operat'Or 
eo~mand. Causes the operator agent to be 'waked 
up' and dispatched to perform operator co~mand 
processing lYSE only}. 

A~IYMIO Processes all SQLlDS operator com~ands (system 
operator and ISQll. Prompts/reads command Is~stem 
operator). tokenizes and validates eommand, routes 
it for com. and processing and issues error or 
completion message. 

A~IYMil - Ro~tes operator eo~~and Isystea operator or ISQl~ 
t@ eo.mand processing module. Validates name tor 
SHOW cO!llIll<llflds. 

A~IYM04 - Called (via MSG or RMSG macro) to retrieve. format 
and output a SQlIDS message for OBSS, CSC, RDS. 
and Batch and On-line Resource Managers. Supports 
prompting IWTOR} messages. 

A~IYNOS = Retrieves (from message modules) and edits/formats 
SQlIDS ~essage lines including translation Ifor 
e~a!llple, binary to decimal) and substitution of 
~essage variables. Called by ARIYM04. 

ARIYE13 - ~outes display lines and messages. Routes to ISQl 
for ISQl c'Ommand processing. Routes to ARISYSDH 
fer output under control of the SQlIDS DSPlYDEV 
parameter. 'Or t@ ARIYM50 for operator output. or 
to ARIYM51 for operator output ~ith reply. 
iilouting flags control output destination. 

ARICDS~ - SQlIDS Dispatcher. Dispatch agents. provide the 
operating system wait. and handle cross-partition 
IVSE) or Inter-User C'O.munication Vehicle «IUCV) 
qVMI link terDination. 

A~ICDwr - Dispatcher Wait Routine. Prollide the DSCIDBSS 
linkage to the Dispatcher. 

ARICDPT - Post an Agent structure. Take an agent out of 
General or loek Wait. 

A~ItCLA - Clean Up Agent Routine. Disconnect agent frOB XPTH 
@r IUCV link. If SHUTD~~ issued. post the 
checkpoint agent ~hen all agent structures ar~ 
,blaeU.ve. 

A~Ic~sr - ~esat Storage Routine. frees up storage used by an 
agent Istack storage. Morking storage. etc). 

A~ICENA - Enable Agent Structure. for VSE re-enable agent 
$truehn:e, "eol1lnect cross-part! tiol1 link". For VI'! 
it lIIil1 deallocate ii!I "pseudo agent" frolil <II real 
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"'!lent and al1o{;ate a "'waitb,!I' pS.:!,"Hio <ll!l"lmt" 1:@ III 
r~al agent Yhel'l~~er a real agent completes a lUWo 

AR!C~~Jl.T - tl'tlSS~!pilli:tHi©il !;lai'. RO'Jtilfl<!! IIRDS L Pr©vide 'kh@ 
IRD! linkage to the Dispatcber faE crass-partition 
I VSI: I or ill1lt<l!r-'Jser C!)lilIllUlliea,Ho!e lIellicli!> It Wi I 
.nJ.i to It !Jill also 'iilriv@ tlll1l'l "roU.back" pr@cess 
I baekout j 0 

AIHCMUD .. C:ross-pat·ti thm I VSE! cr iod:eli:-user;:alillIHI:rnicaticlit 
v.hide ! WD t1essage Receiv<2 !.!O'!3t:l.lfl<!l UUlS L 
Receive data '.essage) .ent the R.source 
Managers, 

A_RICSPt'! Single-Par'l:H;ioii~ !iode U!lIHige Routine. fl:'llr 

load !CDlOAO user , 
lDDSES. DBS Utility, etc, and transfer control 
it {8AlR 15)" In \i1'~9 ;t'©utin@ ~~,s b<2~n 

loaded, it i~vokes the rc~tine. 
Output l1aHlbol( 
(;ness<lge! 
REPLY) to the 

foJ!,,' th@ ~<2S0Uire* ~'1i;uHJl,gre~~~s)0 

.ent ! j 'tc,th"l SQ!"/i,S 

thR user application 

ARIYE1~ - C~lled (via trace 
point a~d ganerate and 

AIHYE{)l ~. Called b)t A!HYI'lO\) if DBSS en'h'y DB·S;:; 
tracing 15 active. Produces level 
! via TI'!ACE .~_c:t'a l or calls if it exists I 
trace module the DBSS operation cade. 

A~It!c:otj ~, Cal'illlulll:l.c.tion !1illlFiillger. 
Crass-Par'l:i-!:.iolru COlillll'!3l11icati()w, 
Cllll!llnmicatian ""hi-d.e 

i!ltl'!rr'lll'ts 
:n1CV. 

jl.RISYSO => P-:~ovicl@~ i! S3i'st®~=>d@[H~:\lid@~B.·t 

tUiE! various 'liSE. 
SGil/l)S. 



ARlcnm - SQl/DS Ter!:.ination Routine. "Close" SQl/DS and 
return to the operating system IBR 14). 

ARICABE - SQl/OS ABEND Handler. VSE "STXIT AS" or VI1 DMSABH 
routine to handle abnormal termination and progra~ 

I ARICDMP -
~heck conditions. 
SQL/DS [lump Routine. "Dulllp'" sele~tecl .u:eas of tile 
SQL/OS partition IVSE) or SQl/DS virtual machine 
IVMI to the printer and/or ~onsole. 

HO SQLIOata Syste~ Logie. Volume ! 

AIHCPDM - SQlI'DS Snap !Jump Routine. '\ISf "POUMP" the entin 
SQl/DS parti Hon or VH "CP DUMP" tile entiu 
virtual machine. or tile partition/virtual ~achine 
minus the the major phases/programs IDBSS/DSC, 
ROS, Batch Resource Manager. etc.l. 

ARIYM02 ~ SQlIDS System Error Routine. Called by SQlIDS 
routines to silllulate all "ABEND" condition. 

lieensed Material - Property of IBM 



DSC INITIALIZATION 

ARISOB8T - Bootstrap module !'GENNOOed' version of AR!SDBKCI 

@ Used for VN o~ly> 
- load the DBSS/DSC and RDS 

(ode into the 
area. 

- Bnmclu to 

licensed Material ~ Property of ISH !ietll.cd ~pentiolil IH 



DSC Initialization (continued) 

ARIClPl (Initialization Phase 1) 

* If VIi and SQL/OS startup 
parameters uere specified [ ~ 1 
on the EXEC cOfll:llnnd, f-~--f--i> ~!HSYs!}G ~ 

obtain storage for the -- - -- -
p<lr<lll1eter structure. r Do operating system llolid ! via CIH.OAD if VS!:: 

~ Load DS2MOOE (ARICNOO) ~~!ARISYSD6 or ARISYS09 - 1)0 opentiv'~l sYi1itu load !vi .. NllCXlOAIH 
i if VIi 

If error, 
I E ~ L "AN ERROR OCCURRED 1M mE ATTEMPT TO LOAD PROGRAM ARICMQCj" Hl26) 

~~-----------------+-----~~ A~ISYSD3 
~ I 2. If the error l!.r.as <Ill'! 'insuff iei.mt storage' @lI.' 'pr@gralii'~ found' 

and return to cOl'!dition. then the f@lloYing is printed: 
systl!lil RETlI'RN "SQlI1)S REASON CODE IS lin" (04::! 

otherwise, the follouing message is printed: 
@ Get storage for global :-l 

control blocks f-------t---i>L ARISYSI):J 
VSIE ~ "CIJU'AD - REASOH '" nn" 1(41) 

VI'! - "NUCXlOAIl - REASON" nn" 1(41) 

® Allocate and initialize 
pointers for global control 
blocks frOM storage just 
obtained: 
- 052C\ll 1 These t~o tables have the sa~e format as DSCAREA and VTABLEl. 

YRSSCVT 
RDCVT 
DSCAREAP !prototype)l 
ViABlE!P (prototypel 1 

STACK for YTABLEIP 
CPLIST (for VN) 

- Printer File Descriptor 
Block (for \ISlE) 

- lUCY logon VMCBLOCK (for 
VNi 

- lUCV CONNECT VMCBLOCK 
I for \ItO 

@ Save return point to 
this module !address of 
CLEANUP routine) in DS2CVT 
field DS2RETRG, so SQl/DS 
ter~ination IARICTRNI knous 
uhere to return to perform 
storOlge cleanup. 

@ If VSE, get partition 

They are used during initialization and during abnormal 
termination situations. Tbe DSCAAEAP ~ill also contain the 
painter to the initial ~orking storage. The YTABlEIP will 
contain certain parameter values passed to 5Ql/OS. The 
YTABlEIP will be copied into ather VTABlEl control blocks 
allocated during initialization. 

boundaries and OSC/DBSS r~------~ 

phase start and end +-~I ARISYSDC 
address. -

SQl/Data System logic. Volu~e 1 licensed Material - Property of ISH 



CSC InitializatiDn (cDll'ltill'lued) 

@ If ~, get t@e following 
infor.atiol!! fram the 
internal table passed by 
the ARISDBBI bootstrap 
lllociuh,: 
1. Size of the virtual 

1I'H;ili!l.e 
2. CSC/CBSS start and ell'lcl 

addressas 
3. RDS start and and 

addresses 

- Get the virtual 
\!Isel"icl. 

- Get the vil"t\!lal ~achim@ 
start and @nd addresses, 
and the pointer to the 
com.ol@ EelS. 

~ Free the ARISDBBT 
bootstrap module storage. 

If error 

~ Display load information 
for DBSS/DSC, RDS iit VM), 
"md AIHCMOO. 

® Process SQl/DS pal"areeters ~ 
If en:or, 

and return to syst •• -~ 

,. If V!'h 
- Set Bystem mask to 

<:Iisabl.!! external 
ill'lt.r~\lpts. 

,- togo," tD IUC\! Bl!!dI 
Dotaill'l the maximum number 
of IUCV cOlllnections. 

- If error, 
r'~~~· ~-~~~~-ry -10 -~~-.~-,~~ 

licens~cl Material - Pro~erty of IBM 

Error detaction point 1111 
ISea p,age 224 fer ARIYMU2» 

Ip<l!ge 2n» 

!:li:spl;.%y. "PROGRllill X)OO(X)(XX IS lOADED AT i'llaaaail!" ()2!H 

123 far th. par ••• tars and where tbey ar. 
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! ",,<lg'@ 213] 
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DSC Initialization !continued) 

interrupts ARICCOM 
- Disable CONNECT l 
- If error, - r 

f---------l'-----~-~ ARIYM04 IOiSPl;;?, '"SYSTEM COI"IMUNICATIOO ERROO" (021) 

- Set system mask to e~able 
external interrupts." 

® Calculate space required 
tor remaining global and 
local tables. 

Error detectiDn pDint 1131 
ARIYI102 ISee page 224 for ARIYM02l 

~--~)I ARICAB~ (page 213) 

® Allocate initial working 
storage for the remaining 
tables <: ARICWSI] 

~--------4-----------?L-1 ARIYM02 
If error 

2 This does not include the working 
storage for each SQl/DS agent structure. 

ErrDr detectiDn point IOl} 
Isee Pi' , 224 for details) 

® Obt",in yorking storagE! 
for, 

114 

- WAXlECS parameter list 
!VH 01111') 
WAlTH IVSE) or WAlTECS 
IVMI list (alld initialize 
yith pointers to a 
dUl'IlIIY ECB) 
DeE Array (set each DCE 
to "inactive" alld chain 
them togetherl 
If VSE, CPC IDENTIFY 
and all CPC CONNECT 
control blocks (multiple
partition mode only) 
If Vl'f, Commullicatiofl 
Block Queue Header. 
Communicatioll Block Queue 
Elements, alld VHCBLOCKs 
I SVN11 and 11Vl1l1l. 
Trace Tape file Descrip
tor Bloc!< 

- TPI1AP Array 
- lock Wait Table 

S-latcll Table 
Nal\led Gate Table 

- Free list IlRBsl 
YTABLE4 

SQl/Oata System logic. Volume li 

ARICWSG i Note: For each control block set. ARlCIPl calls ARICWSG to obtain 
storage from the pool allocated by ARICWSI. Termination 
points @2 - 06, lO, 1~. and 11 can occur here. 
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Systell! e'IHlnters 
Page buff elI:S 

Directory buffers 
Buffer Contents T~ble 
IP~ge and Directoryl 

~ Set abend exit IARICASE) 
If error 

@ If VM alld SWIM, 
- load the usell: 

application 
- If error, 

~---+-~ f!RIS~SI)9 J 
1...-~----..,.GRIYHO:l.4 ilJispby, "A~ EIUICiR OCClmREtl IN THE ,I\TTEI'IPT TO lOA!.] 

- If a limit error. set 
limit error suitch so 
iii dur-p is not producedo 

® If VSE, load ROS ! 
STARTUP = W or RJ 

If error, 

G If STARTUp::: W or R, 
initi~lize the RDCVT 

I " Create the I Structure 

Licensed Material - Property of !Em 

L::::J PROGR.IIJI }(UJ()(l{l{)(X'" 1026» 

"lYYYYHl ~ RUSOH ::: XX" (041) 
I.llH!ri!! 'nHYVH is U1ADNOIJ, NUC}{LOA!lJ, UJADSYS, fHCH ')1:' 

lOAD, iillfld XX irs the retmcn code f rO!!l t!H! YVY"t'{Vyy 
lo;:ui attempt 0 

Er~or detection poi~t 116] 
!see page 224 for ARIYM(2) 

IJ li. 'S 1:> 'lillY , "AN ERROR OCClmREO m THE ATT!:J1PT TO LOI;!) PROGRAM 

Error detection point 1071 
!sea page 224 for ARIYMD2J 
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esc Initi~lizDtiDn Icontinued) 

@ Enable tile Operator Agent 
Structure 

" Dispatch the Operator 1 ;;: 

Agent Structure f-----+~Lll.RICO:: 
CLEANUP:::! 

G If termination recursion 
flag is on (DS2RETRH=11: 
- Clear AE·END exit ~---+-') 

It VSE, return to system 
with return code 516. 
If VM, abend with 
code 250. 

o It termination recursion 
flag is not on IDS2RETRM 
=01, do tor each agent 
(DSCAREAl, except the 
prototype agent. 3 

I. Release storage pointed 
to by eilch element of r::::::~ 
the storage '1ueue ~ ~ISYSD2 
I DSCSTGCH ) ~------j-J -----

2. Release storilge 
extensio ns ( 

3. free war king storage 
( obtaiile d via calls to 
ARIChlSIJ . 

@ Get addressability to 
PrototYfe Agent structure 

o Reset stack to initial ~--4-4 
state. 

o Perform Steps 1 and 2 above 
for Prototype Agent 

o Release working storage 
extel'lsions 

• Perform Step 3 above for 
Prototype Agent. 

o If VN Bnd storage for 
SQl/OS startup parameters 
liJilS obtained, tree this <!-- f-l> 
storage 

ARICRST I 
ARIS,(SI.l~ 

ARICFSE 

ARICWFR 

116 SQl/Data System logic, Volume! 

1 The actual ~odule called at this point Iviu the Dispatcher» is 
ARICIP2. The remainder of initialization uill run as ill dispatchable 
SQl/DS task ~nder the Operator Agent Structure" Se. ARICIP2 
IInitialization Phase 21 an the next page. 

2 Atter SQllnS termination pracessing is eo~plete, the SQllnS 
termination routine IARICTRM) obtains the address af the 
storage cleanup routine (CLEANUP in ARICIPII from the field 
DS2RETRG in the DS2CVT, and branches to this routine. 

S The process begins uith the checkpoint agent, and continues 
through the general purpose agentls). Tba operator agent 
is done 11lsto 
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CSC Initializ~tion Icontinuedl 

® Clear the abend exit ~~ 

@ If VM, and singl@~user 
!!lode, then 
- If the user application 

program was loaded via B 

N~CXlOAD, free this 
storage via a 

If error, abend uith 
code 249. 

- If the user _ 
program was loaded via 
lOADSYS diagnose, free 
this starage via a 
PURGESYS diagnoseo 

If error, ahend uith 
code 248. 

~ If the Resource Manager 
uas lO:lded via 
N"0CXLOAD, f rea 
storage vi~ ill 

If error, abend with 
code 241. 

'" If VIi, h:(H! siorag1! (,'or 
ARICMOO via ~ ~~CXDROP. 

If error. ahend with 
246. 

Release storage required 
for global contral 
prototype control blocks 
Bnd initial stack. 

Return to syste~. 

Hahrial - FYorel'ty Qf IBM O~l@!c?jrki@~ 117 



esc Initialization (continuedl 

* From ARICIPl 
ARICIP2 (Initialization Phase 2) 

<ll It liSE ilnd MPH, "logon" to I r PrOllidj use CPC services, 
iI. Identify SQl/OS as a I(-~ ARICCOM 

subsystem ISUBS!!)) 
If error, 

I AIHYM02l 
E 
I 

lb. Perform CPC logon 
iIDENTI for the General 

~I I Agent structurelsl I(- ARICeOM 
(SYSARIG()) 

If error: 

I AIUYi102 I E 
e. Perfor~ CPC logon i 

(lDEN1) for the Indoubt 41 ARICCOI1 J Agent structure(s) I(-

!SYSARIlO) 
If error, 

I ARIYM02 I E 

@ Perforlll CBSS init ial.izatio!'\ 

I I (YINXTRSS) AIUnO!) 

o If STARTUP = E (OBEXTENTI 

~I or l «COlDlOS I, terminate - AFHCTRM J .. 
® If STARTUP = W (Warm) or 

I ARIXER~ R I Recovery I , read R 
catalog IDs. 

If error: 

I I AIUYI102 
E 
( 

AIHYI104 J Display "SYSTHi COMMUNICATION ERROR" 1(27) 

----------~~r~mCABE i (Page 213) 
rror detection point 01 L_::: -
see page 224 for ARIYN021 

I AIHYM04 !1l)iSPl\ii!y "SYSTEM COMMUNICATION ERROR" «027} 

-------------~~[ AIUCABE 1 (Page 213) 
rror detection point 02 
see page 224 f@r ARIYI1(2) 

------------~)I ARXCABE 
rror deteetio~ point 03 -

------------~)I ARICABE] (Page 2n~ 
rror detection point 04 -
see page 224 for ARIYI1(2) 
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DSC Initialization Icantinued' 

I I ., PrepalCf: to ct'@ate and 
enable General Purpose 
Agent StructulCels) 

a. Create General Purpose 
Agent structure 

~ I ) 

h. Enable General Purpose 
Agent Structure I ( I ~ 

., If I1Ptl ! VSE l: 
B. Perfor~ cpe logan 

(WENT) for "tile Readlf/ 
Recovery Agelrlt 
ISYSARIR(!) 

If elr:nl1,: 

1 III SPM IVS!;) or SVriM IWi , ollly one Seneral PUI:'l!'ose Agant Sb:'~d\Jnt cr'€ated, ",l~d 
its enb:y point is ARIeSI'M. In t'1lPi1 (VSn or I"M1M It Vl'U? t!lH~ ntlll!P<I!lC Gi!ner<al P\!lrpO~Hl 
Agent Stlnlc"tures c3:l!<:Ited i:s ;;'l!uill to the NCUSERS Ii<ll!ue !!Iin .. !s the mlmb@r of IFH'lolllbt 
A!)'ellt Sh'lllctur,;;s creilhd by AIUllB during DBSS hili ti1i!li:<:illHcm. Th", .mt:iry 11'oimrt 
f Oil: both types of agent st:nllctures I <:ind 'If or tile R&lIdy/R€lc©"'el:'y Structure, 
er~mhd by A!UYlOO I is till!! ARI)(ERO liIOdlllh in RDS. 

~t- .~ I::RROR" [027 

Enable Ready/Recovery 
Agent StructuJr€ 

'" If \111: 
EII3!:>1,;; CONNECT 
interrupts 
If elrror, 

Pil!l1@ 213 

"S1l'SHJ'I COfI1llNICAHON ERROR" « 

(pilfa 2B~ 

@ P@rf©rm Operator Co~mullie1i!-
Hellls In i tia liZil ti Oil 4---~- .. ~ 

<> If r.".l:urlll 

M tl'iis point, 
is c©l!tl'lete and 
str'llChll:es \Jill 
unelll th~ Operator A~elllt 

Structure goes illto all 
SQl/DS Y~it state. 

ErrDr d~t.ctlD!'I ,aint U7 

{see page 224 f o'tt: AIH'(TtUI2 I 
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esc Initialization (continued I 

U:!l 

ARltPRM (Process SQlIDS Parameters)l 

o Initialize the default 
table: 

NBlKBUF, HCUSERS, NLRBS. 
and NPAGBUf are set to 0 

@ If no Jel parameters have 

1 III the discussion of this ~odule and its subroutines. the ter~ 
"Jet" applies to VSE only, For '1M. each @ccurrence @f "Jel" 
should be read as "CI"ID"; that is. parameters ij,Iere specified 01'1 

the eMS startup EXEC e@m~aftd state~ent. 

been specified: r------L~ Update fields in DS2CVT. YRSSCVT. 
ao ~ RDCVT, and YTABLEI Iprototype) [see page 123 for UPDATE subroutine' 

Display the resolved parameters values 
bo ~ laccording to DSPlYDEV setting) ~see page 124 for DISPLAY subroutine) 

Note: For VM. DSPlYDEV = C (CONSOLE) is enforced. 

Co 

@ Perform the following steps 
when Jet parameters are 
specified: 

InitialiZE! the Jet and PeS 
(Parameter Data Set) 
tables to null values 
If Jet parameter string 
contains user parameters 

(page 121) 

(folloYing a "/"), cre+," I [Ge' "'1'" a "user parameter area" 
and place the user ARISYSOG 
parameters in it. 
If the JCl parameter 
string contains SQlIDS 

parameters: :±I [T····'i·r ro." •• 
ill. Get SQl/DS parameter 

(keyuord=value) A~ICTKN (page 128» 
token. 

b. 
c. Repeat until allL'--~--~ 

Jet paralllei:ers 
processed 

If a valid PDS was 
specified (PARMID = 
PDS name) ~ 
It' no Jel or POS 
"severe" errors were en
<:o\llltered~ 

a. Merge the Default. POS. 

Process para~eter token 
Isee page 122 for subroutine) 

Process the parameters i~ the PUS 
Isee page 122 for this subroutine~ 

alld JCt parameter ri----L-~ Merge the v<1ilue!!l: 
values ~ 

b. Diagnose 
(;oniHets ~ 

SQlIData SysteR logie. Volume 1 

Isee page 123 for subroutine) 

Diagnose any para~eter conflicts 
(see page 124 for subroutine) 
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CSC I~itialization {cofiti~ued} 

<l:. Updilrh 

<fL Display 
values 

" If any user 
:specified. 
pointer in the 
IDS2PARMP) to paint 
user parameter string 

@ Initialize th~ 

'J@ 

error oec1.lll'red 

fi~ld$ in DS2CVr, YRSSCVT. ~Dtvr, 

YTABl~l (prototype) 
Ise@ pa~~ 123 for $ubroutin~} 

!'ioh 

Displilll' : 

values according to 
page 124 far subrouti~a} 

; t (CONSOLE» i$ €~f@reedo 

"'ERROj:! OCCURREril IN SQUDS PARAMETER SPECIfICAHON" 

Note: JCl para~eter. are proc@ssed before the PUS para~et®rs and 
o\lerride the PDS parameters. Therefore, POS errors !,!Jill be 
diagnosed, but they ~ill be ignored if there were 
corresponding JCl parameters. It is assumed that the JCl 
~arameters correct the POSparameter errors. 
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esc Initialization (eontinued) 

ARICPRM Subroutines 

PARHSCAN - Process Parameters 

~ Scali the token for ":::" sign. 
If lIone found 1 
If keyYord is I£issing ~ +-' 

@ Get keyuord and use for search 
of "routine IHlJIU!" table. If 
keyuord not in table 3 

o Validate and process 
~ I PARNlHN the parallleter ( 

I 

PROCPDS - Process Parameter 
Data Set «POS I 

* It VSE. "OPEN" the Sst (Souree 
Statement library) using the 
PARMI!) name. 

@ If \1M, read 11 eMS file using 
the PARMI!) !lame. 

.. If error 

r @ Read statements from SSt 
(VSEl or eNS file (VM) (until 
end-of -1' ile). 

If error 
I 

a. Get SQl/DS parameter 
Ikeyword=valuel token 

Displayg I ARnHOlt 1 "INVALID PARAMETER SPECIfICATION" UlOid 
:z "KEYWORD IS I1!SSING" (@01) 
3 "INVALID PARAMETER SPECIfICATION" (006) 

ARMRTN is assigned the routine naRe t@ process a given 
QllUS parameter. The entry point is obtained based on 
he "routine nallle" table index of tli@ keyuord. See 

page 125 for this subroutine. 

I 

B d
• 

AIUSYSDS 

EISYS~ 

I ARIYI104 I !J 
-

~df! 

~ 

read ~ceess to library. 

read access t@ eMS file. 

Displ<l1)': "UNABU': TO OPEN POS" Ul021 I AIHYM04 "REASON ::: l()(. CODE " xx" «002» 
'"ERROR OCCURRED READING PeS" ( 0(3) 
"REASON! '" )0(. CODE = xx" '003 I 
"INVALID RETURN COOE FROM ARISYSD8" (1)38, 

isplay t "ERROO OCCUR!:!!::!:) READING PDS" ! 0(3) 
"~Eil.SOH :: xx. CooE ::: xx" IOOl) 
"INVALID RETURN COOE fROM AIUSYSDS" «1138) 

I h. Process parameter 
~ I PARMSCAN I token ( IARIC11<N] 

Repeat until all PDS para~eters 
have hein processed 
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- Merge ~ef~ult, PDS, 
and JCl !Payt,~m@'~ex$ 

POS li',H'ilj\leter vahl@$ 
Default T~ble 
JeL para •• ter value. 

inta D@fault Tabla 
@ S.t "lateRt" 

~jCUSERS, HlR!:I:5, , and 
I~XRBUF if Rat specified in 
JeL ar POS 

DBNAl'1f 
DBiPSWO 
[JSP!,,'([)EV 
DUAllOO 
DUMPTYP!!: 
lOGMOOE 

ARCHPCT 
AUTOI::I>I1'. 
NPAGSCHK 
YRSDBNME 
I:lBPSw!] 
!'JS2DSPtN 
eUUlOS 
DS2DUMPT 
lOGNOOE 
IlOGARCH» 
NCSCANS 
IfTRANS {, l11uiilber 
of systelil\ agents 
(number af system 
<lgen'h, i. ::: if SUM 
or 3 :if i"iUM g 
HABNBB 

YRSSCVlr 
ifFlSSCVT 

052('IIT 
,(~SSCVT 

OS2CVT 
YRSSCvr 

VRSSCI/"r 
YRSSCVT 

vahHlS i!~ th<!! 
Tabl. lafter Merga 

1 Se~ ~9PaX'Ql:tfdB:·ter 
f "ll,,~d,!!!j' this 
'Hie pG),lt'm!ll<l)11;ar 

Jet P~S l in'~" [lS2CVT p 

YRSSCVT. ROCVT, illl'ld HABLE! 
!prototype) 

@ If TRACE parallilet,n:'s ""ere 
spetified, •• t trace ©peru 
;~e'llUil"'Hil !<'li_,dtdll I DS2TROPN) 

NUUIS 
NIRBU 
NPAGBUIF 
PARMI!) 
PRO&"!A."!E 
SlOGCUSH 
SOSlE'IIEi. 
STARTUP 
S1fSI10DE 
1ilt~tDBSS, 

'rnACIU)S 

NIRSS 
NLRBUi 
YTABNPB 

Hal!dl~d il!terl!<ll1~ 

PROGNANE 
5lOGCUSH 
YSOSUEV 
YRSSTART 
SYSMOOE 
ynrnAC 
!il!!JCI1'U.C! RDATRAC' 

~SSCVT 

YRSS(;VT 
YRSSCVT 

!J,y ARIt?R!'] 
1rRSSCVl 
1fRSSCvr 
YRSSCVT 
YRSSCVT 

! iP':t'{,to J 
ROC'll! nUliARiEJ, 

* The TRAtR[lS Vi1!l1i.H!S illr"" te!!ip@ri!!ril.~, si:Qx'ed 
th<l! j:/!JICVl. w'HHil th", illg'ei'!t !J;h'uctut'/I! is er",,,rt!ild, 
t~ese vidues <I:l:e YJ!!oved. from tllill i(DCVl illto th1ll 
RDAREA, 



CSC lnitiali%ation (continued) 

CHKCONFl - Diagnose Para.eter 
Comfliets 

Using SVSHODE and STARTUP as a 
base. diagnose parameter 
(:onflicts: 

ill> If 511'5110010=11: ! 

a. If STARTUPtW Qr R. set +-
"severe" error switch 

b. If l0Gl10DE=N, set "severe" 
error switch :I E 

c. If PROGNAME=naMe Ji € 

d. If lOGHODE~A and ARCHPCT= 
value 4 ( 

e. If DUAllOG specified S +--
f. It VH and no DBNAME 

spedfied ~ 
g. If NlRBS < NCUSERS * 2 1 

ill> If SYSHOOE=S: 
a. If STARTUP=W or Rand 

PROGNAME not specified, 
set "sellere" error 
switdu Il E 

b. If NCUSERS > I 'il E 
c. If PROGNANE specified and 

STARTUP=C.E,l. or S 10 +---
d. If ARCHPCT is specified and 

lOGMOOE=Y or N 11 ( 

e. If DUAllOG specified and 
,sTARTUP=W,R.A, or E 12 f--

DIS~LAV - Print Resolved 
Para~eter Values 

® Print resolved SQl/DS 
parameters: 

II 

~ 

124 SQlIUata Syste~ logi~. VolUMe 1 

I 

iHsplali': 
AIUYI"104 ~ "STARTUP MUST BE ~ ~ R WHEN SYSMOOIE=M" Un3) 

:I '"lOGNOOIE H1JST BE Y OR A FOR SYSHOOE=M AND 
Sf ARTUP=W OR ROO liH:3) 

J '"PROGNAI1E IGNORED FOR SYSMOOE=M'" (012) 
~ 

5 
6 

"ARCHPCT J[GNORE[g fOR lOOHODE=¥ OR 1-1" (012) 
"DUAllOG IGNORED fOR SY5l'100E=I1" «11l2» 
"DBNAI1E MUST BE SPECIfIED fOR VI'i" un ')I ~ 

'l' "NIJIBS=l'il'i IS INVAlID, IT MUST BE IN THE RANGE 
FRoo l'i 1 t@ l'i2" U)09) 

Display! I AIHVN04 I fj "IPROGNAI'IE ~EQUIREI) fOR SYSI1OOE=S ANtI STARTUP=W OR R" (!lIlt) 
- \I "NeUSER:; GREATER THAN 1 IGNORED fOR SYSMOOE=S" 1012) 

HI "PROGNA!1E IGNORED fOR STARTUP=C.E.l. OR SOB (012) 
in "ARtHPCT IISNOOED fOR LOOMOOI:='I' OR N" n:n~n 
u "DUALLOO IGNORED FOR STARTUP=W,R.A. OR COO ((11tH 

Note: for VI1. only DSPlYDEV = C (C@nsole) is enforced. 

----.., Display: 
A ... R. nM04 J ll, "C!'iilll!:'illcteli:' Stril'!!!," parallleters ( Ins) 

----- ~ "NU!U!li:'ic ViJllluO!" parallleters «!!II6» 

licensed Haterial - Property of IBM 



DSC I~itiali~ati@~ (e@~ti~~ed~ 

PARMRlN - Validat~ ~nd 
~@C~$$ P~r~~eter$ 

TIl!,. is !l! "11€!n€!ld.e" !'laMe for @i'lill @f Uu; 
f@ll@Yin, routines ili'l th~ f@ll@YinJ 
eG!te!l'olries~ 

Numuie Value - ~CHptT. Cmn:mvl. NCStANS, ~ 
NtUSERS. HDIRBUF, HlRBS. 
HlRBU. NPAGBUF, SlOGCUSH, 
SOS lIE VEIL 

Single Cllaanetell:' - I)SPlyltllEV, DUIU.lOO, DUt'!!?TYIPIE." 
lOGHODE. STARTUP. SYSMODE ~ 

Paglll lil:$ 

~a!1ill 1~6 

tha!("aeta;r Nal1\<1!$ DBNANE. DBPS~D, PA~~ID. 
!>ROGNAI'lI:: 

~~-~ 

Trace String - TRACOBSS. TRAC~DS I 
~"'!l€l 1~1 

'\.,,1' 

~ PARMRTN - Numeric Val~e 
\j 

~ If ~~rameter $pecifiecl ~@re 
than once i~ the Jel or 
the PDS, ~evere error 

G Get nu~eric ~trinf' valid~t~ 
~nd convert to binary value. 
~nd $tore im Jel or PDS 
table entry. If error 2~ 

licensed Materi~l - Property of IBM 
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ONCE" 
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CSC Initialization (continuedl 

~ PARMRTN - Single Character 
\j 

~ If parameter specified more 
than once in the JCl or in 
the PDS, severe error 1 

.. Get character value and 
validate and store in JCt or 
PDS table entry_ If error 2~ 

.. If DSPlYDEV and 
system is VI1 J 

operating 

Ic1 PARMRTN - Character Name * 
\j 

@ If parameter specified more 
than once in the JCl or in 
the 1'05, severe error 1 

<II Get character name and 
validate and store in JCl or 
PDS table entry. If error 2f-

., If DBNANE and operating system 
is VSE :5 

.. If DapSWl) and operating syste~ 
is \1M" 

r--

* PAR 
it 
POS 

-

[!isplay~ 

AIUYM04 1 "SPECIfIED MORIE THAN ONCE" 1005 ) 
:l "INVALID PARAMETER" (008) 
J '"!,)SPLYDEV IGNORED 1'00 VMlSP" UllS) 

HID can be specified only on Jet. If it is specified in the PDS. 
is ignored and! til<€! informational iilessag/i! "PARMI!) IGNORED WITHIN 
.. 10(4) is displ;iY'i!d 0 

Display: 
ARIYN04 1 "SPECIfIED MORIE THAN ONCE"' (005) 

:2 "PARAMETER NUST BE 1 - 8 CHARACTERS" ! OU J 
;;j "DBNAME IGNORED fOR VSE" HnS) 
., "DBPSWD IGNORIEIll fOR VM/SP" HHSI 



esc Initi~li%ation leontinued) 

~ PARHRTH - Trme~ String 
\j 

Ii> U lParame'i:el' stpllleif i<!ld !!lore 
than onee .in the Jel @r in 
the PDS, severe error 1 

<i!! Get trace rsi::dng IIDllIlu@ iind 
validate iind store in Jet 
PDS Table Entry. If error 

UCll!il'irse~ ~hdd - Plrojpli!ltty of IISI'l 

!'lORE THAN ONCE" {1)05 ~ 
"PA~AMHIE!lI MUST BE 1 - III tHl~lCTlE~S" ~ @)!E ) 

(1'1 = 11 for TRACDBS~. 1'1 = 6 for T!lIACRDS~ 
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DSC Initiali~ation [continued) 

ARICTKN (Tokeni~er) 

~ Scan the input string for 
the first eharacter not 
equal to a blank or a coama. 

~ If the input string was 
scanned and only blanks or 
co •• as were found. set the 
token length to zero and 
the pointer (to the token) 
to ~ero and I) 

~ Set the pointer to the 
token (address of first 
non-blank or non-co •• a 
character) 

• Scan the string (from point 
of first character) t@ the 
first blank or co •• a and 
deterilline the length of the 
character string. 

• Set the token length to the 
length of the character 
strin, and seareh the index 
t@ the first blank or coa.a 
after the strinf. 

Return to caller 
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@ Sav~ l!:E!,ist~r HI 'WIJI11.lfl and 
set re,i$t~r 10 to addres~ 
@f VTABlEi Prototype (IJIIl 
stora,e allocation yill b~ 
from thE! Working Stori!,g~ 
lJI$sociated yith th@ prot@-
type Y1ABlEl and DSCAREA~. 

• Allocate 1 and initi~li%e the 
DStAREA tor the IJIgent and 
add it t@ the end of the 

1 Vi~ e~ll t@ ARICWSG ~~t ~@~ki~i 
Sb~a!J@ ) 

DSCAREA ehain (the header is ~@r~iftate 
in the OSZCV1 (DS2DSCCH)). ~ • 
If !!IlloelJlti@!\ 'U:lI.'Ol!:. -~.../!.-- Mm~ 
errOl!: detection point @1. ---------- L-~~ __ -d 

~ Assign the slot i~ the DeE 
Arril!Y il!l'!d initialLb:e tllile 
DCE {s~t INACTIVf. 
(DCEIHACT=l) t@ prevent 
dispilltehin, of the iI!~€l'!t. 

o Alloe~te~ iIInd il'!iti~liz~ 
ill VTABLEl f@~ the Agent. ~ ler~il'!~t® S~tlnS 
If ",U.o<':illti@l'! €rror. err@r I :-L.r:;;;;:=l 
d@t@ctiol'! point Ol. ~--~~~~ ARIYM@~~~ 

~ Alloeate l the SCANS Tillbl~ 

error error det@etiol'! 
f@rtheAgent.Ifall@<':iI!ti@l'! ~- Ter~inillte SQtlnS 

point 04. -~-·--~-4~ ARHt'!CJ:e ~~RICABE] 
~ If VSE. sllo<.:ate 1 th® HODCB 

parameter list fDr the 
Agent. If allocation errDr. 
error det.ctio~ poi~t 05 ~ 

e R@s®t register l@ t@ foi~t 
to the neuly allocated 
HASllE! ana initial.b:e tile 
YTABlEl. Cross-eonnect neyly 
~ll@eated control blocks 
!DSCAREA, DeE. YTABlEl)Q 

($e0 ,~~~ til f@~ D@~ul~ ARIC~g) 
(S@@ raf~ 224 for ARIYM02~ 

I$@~ ,af~ 213 for e@d~l~ ~ICABEJ 
«See pare 22~ for ARIYM02D 



CSC Initialization !continued) 

I ["""i' .. d initi.l',. , Work' •• S'.r.,_ p •• ' 
• Get Working storage for the for an Agent structure 

Agent Structure. ~-----+--~ ARICWSI 
If allociltion error. t. "T 

detection point 06. r TerMinate SQlIDS 

ARIYH02 ~I ARICABE 
(See page 213 for ~odule ARICABE) 
(See page 224 for ARIYN021 

® Add VTABlEl to the end of 
the YTABlEl chain. Set Log 
and lock component values 
and set the register 10 slot 
in the DeE to point to the 
YTABlEl (uhen dispatching 
the Operator Agent. 
Checkpoint Agent. or General 
Purpose Agent in SPH (YSEI 
or SVNH (VI1 JJ. 

~ If VSE. initialize the MODCS ~------~--~ 

pilrameter list +-----------4-~IVSAM HOOCS 

$ If VI1. allocilte and 
initialize a Communication 
Manager Parameter list. 

ARIWSG 

If ililocation error. error 
detection point 08. 

[ Terminate SQlIDS 

ARIYN02 ~I'" -A-R-I-CA-S-E-] 

G Reset register 10 to point 
to prototype YTABlEl. 

II If MPH (VSE J, or I1VNH I \1M h 
and it is not the Operator 
or Checkpoint Agent 
Structure: F--------~ 
a. Calculate and allocate -~I ARICWSG 

space for CPC or lUCY . 
~ Default Input Buffer 
~ Output Buffer 
- If YSE, Communication 

Manager 
Pilral'lleter list 
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DSC Initialization Icontinued' 

If VSE, 
Mod 

If VSE Bnd 
error, error 
point 07. 

If 11M "nd 
error, error 
paint B. 

h. Initialize the 
(to the CPC or lUCV 
hl0 cl<s I in the 
For YSE, initialize 
pointers to the 
lEes in the W.4HI1 

" If VSE ",nd 

list~ 
If allocation error. 
detection point 08 

@ If it is not the Operator 
nor the Checkpoint Agent 
Structure, ",11ocate aft 
Output tlai Ibo]( Parameter 
list. 
If allocation error, 
detection point 09 

6 Set register 10 to 
IH!yly allocated 

" If it is not the Operator 
Agent. ensure the TPMAP 
is initialized and the 
VSAH control bloc~s are 
~llocated and 

licensed H~terial - Property of IBN 

(See page 213 for ~odul@ ARICABE) 
ISee page 224 for ARIYM021 

«5e® pa!j'1! 213 forr: lilodll].e A!HCABE I 
[See page 224 for ARI¥M02) 

I S<i!e pag .. 21:3 for llIoch.ll@ ARICABE I 
(See page 224 to;:- ARH~!o2 

I DBSS Unh!J'<!!) 
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CSC Initi~lization Icontinued) 

~ If an RDAREA is re~uired 
(Ready/Recovery, General 
Purpose. and Indoubt Agent 
Structures): 
a. Set register 10 to point I 

to prototype YiABLEl. r 
b. Allocate an RDAREA for 

the agent structure. If-
allocation error, er?or 
detection point 10. --~~~ 

c. Initialize the RDAREA. 
d. Create a stack for the 

RDAREA. 
e. Add the RDAREA to the 

end of the RDAREA chain. 
f. Set register 10 to point 

to the neuly allocated 
lTABlEl. 

g. Cross-chain the RDAREA 
uith the DSCAREA. DCE, 
and VTABlE!. Initialize 
the Trace Flags from the 
RDCVT. 

~. If VN and SVMN, place 
SQl userid into TPHAP, 
DSCAREA. and RDAREA 
for implicit connect. 

ARICWSG I 
[ Terminate SQlIDS 

ARIYM02 ~I ARICABE 

ARICSTK 

® If STARTUP=W or R. perform -~~RIXEST 
RDS initialization of the ~ 
RDAREA. 

~ Reset register 10 to point 
to register 10 of caller of 
ARICCRA and RETURN 

SQl/Data System Logic, Volume 1 

(See page 213 for module ARICABE) 
«See page 224 fo~ ARIYMOZ) 
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csc Initialization Icontinu4ild} 

ARICENA (En;:;ble Agent Sb:ucture j 

the DCE. ensuring that tbe DCE 
is dispatchable and the link flags are 
cle.red, Set register 13 to point to •• ve 
are. to be used by agent when initially 
dispatched Ithe saue are. i. th. DSCAREA 
IDSCAREA I DSCDBSSA I I. Set registers 14 
and 15 to th. entry paint af the agent 
!14 is used .s the return paint fro~ th. 
Dispatcher and 15 is used as th. initial 
base register by the entry paint af th. 
agentl. 

@ If the entry paint is in RDS IARIXERDI • 
• et the register 10 slat ta Faint to th. 
RDAREA. 

<0> I'ar VSE~ 
- If th. Cross-PartitiDn Com.unicatiDn 

(CPCI links ara to be connect.cl~ 
a. Initialize the CDmmunicatio~ M~n~g~~ 

Parameter list t@ ~onnect the correct 
li~k {General Purpose, Indouht, or 
Ready/Recovery I. 

h. Issue a CONNECT tor the (PC link. ~ 

If tili$) :!:'O\lti~€i is c<Jlllecl !by th~ SQU[)S Disp;;d:ebe)t 
and tll4il CPt Oll: :rue\!' link is to b{!l reset !FI©t 
disconnected/reconnected I. tben t •• Dispatcher will 
!;Set DCECNCT=l I in the lin~( nag byte DCEtfLAG ~ 

If ill severe CPC error Dccurred. ~ 

$ F@r 1111* 

and error detection point 01 
If the connect ~as not completed. 
set the DeE uaitin~ far ill CPC post 
to occur IOCEXPTN=I,). 
If the connect ~~s eoapleted, 
"llnpost'" the COnlH!ct EtB and sat 
the DeE connect flag !DCECNCT=~). 

If the pseudo agent is to be detached 
fro~ the real agent PfDSCPA=!I. the~ 
perfor. th. fallauing. 
Establisb addres.ability to the p.8uda

agent contEDI hlacks. If the IUCV 
ca •• unieatlon link has b •• n disconnected 
i SEIIERed l either by the uselr ! vt'ICSEVC[I 
~ 0) Dr by SQL/DS abnaE •• I tarmination 
processing IPfSQlAB = 1), than perf OEm 
Step::. I, - 5. 
I. A~.@u. pseuda agent from in-u •• 

p.euda agent queue. 
2. Add pseudo agent to start at auailable 

pseudo agent queue. 
3. Incre.ent auailable p.auda agent 

cOl.mtar. 
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DSC Initialization <continuedl 

4. Decrement in-use pseudo agent counter. 
S. Set the pseudo agent available flag 

IVl1QAVAIl = II and reset the in-use 
and allocated flags IVHQlNUSE = 0 and 
VNQAlLOC " ()). 

6. If waiting pseudo agents 
IVNHCWTPA~=()1 or current user has not 
sent another message (RECS not 
posted), then disconnect pseudo agent 
(VtICADOR=O) from real agent 
IOCEADRPA=OI and clear pseudo agent 
allocated flag (VtlQAllOC=O). 
Otherwise, return. l 

7. If there are no waiting pseudo 
agents: 
3. Remove real agent from in-use 

real agent queue. 
b. Place real agent at the top of 

the available queue. 
c. Increment available real agent 

counter. 
d. Decre~ent in-use real agent 

counter. 
eo Ensure DCE not dis~atchable 

IDCEINACT = l}, not connected 
(DCECNCT = 0), and th~t a 'posted' 
ECB is not in the WAITECB list. 

f. Save the userid (RDAUSERI in 
VtiQSQUD, the RDAREA flags 
(VHCROAFL=RDAFlAGS, VNQRDASP= 
ROASPEC), the DSCAREA flag 
(VHQOSCFl=DSCflAGS), and the TPMAP 
flag (VMQTPMF l=UNDOF LAG) • 

l(This is the case uhere there are 1'10 uaiting pseudo agents 
and the current user has sent another message. The current 
user retains oynership of the real agent for another logical 
unit of York.) 

g. Return to caller. ------------------+--~ RETURN 

134 

8. Else, if there are any waiting pseudo 
agents, 
il. If the current user sent another 

~ess~ge (RECS posted) then, 
- Nove current pseudo agent to 

bottoru of wait queue. 
- Increment waiting pseudo agent 

counter (VHHCWTPA I. 
- Set waiting flag in current 

pseudo agen t (Vl1QWAIT= 1 I. 
b. Save the userid (RDAUSERI in 

VIiQSQUD, the RDAREA flags 
IVHQRDAFL=RDAFlAGS, VHQRDASP= 
RDASPEC), the DSCAREA flag 
(VHQ!)SCF l=DSCF lAGS), and the TPMAP 
flag (VNOTPHF l=UNDOFlAG l. 

c. Allocate first waiting pseudo 
agent to real agent. 

SOL/Data Syste~ logic. VolUMe 1 licensed Material - Property of IBM 



OSC Initialization (continued! 

do Set pointer to first uaiting 
pseudo agent in uait ~ueue. 

e. Connect pseudo agent to real agent. 
f. Update cDunters and Fa inters for 

Ya it 't1.H!1.!e. 
- Set pseudo agent "allocated" 

flag I vtlQAllOC '" 11 
- Reset pseudo ageii\t "Yoiting" 

flag IVMQWAIT = 0). 
!Y. Hilke DeE dispatcllable !DCEPWF"O} 

and iii\dicate connected 
(DCECNCT::: 1). 

h. Put RECe af pseuda agent into 
WAIlECS list and store in DCERECBP. 

i. Store painter to \~CBlOCK in 
DSCAREA iDSCVMCBPio 

jo Restore userid RDAREA fl~gs, and 
DSCAREA fl<lg" WSERID ITPI-1AP I, 
DSCUSRID and RDAUSER ~re all set to 
\~QSQlID; RDAflAGS=VHGRDAfl. 
RDASPEC=VMQRDASP, DSCFlAGS= 
VNGlOSCFl, UNDOFlAG=\~QTPMF U 
Return to callero 

ARICI100 ! SQl/DS Mode Indicator) 

This module is a separ~te 
It is the preinitialized DS2HODE control 
block. It is loaded in both Single-User 
made and Multiple-User mode for both VSE 
and V11, ~nd the made indicator HJS2MDIND) 
is set to 5 or H accordingly. It is loaded 
by the Resource Manager to dete~mine if 
is to execute ill <I SU!'! or HUl1 <!HIII,i,ramH!Ilt 

licensed Material .. Property @f IBH 
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DSC STORAGE SERVICES 

* FroM ARICIPI and ARICCRA 
ARICWSI (Initialize Working Storage) 

• Get space from syste. 
If return code ~= 0, set appropriate 
error code and return to caller 

• Initialize the uorking storage header 
in the OSCAREA. 

• ForMat the storage pool 
If return code ~= 0, terMinate 

I ARISYSOI I 
RETURN 

a e
• ARICWSF 

first FQE 
n the pool 

SQl/oS ARIYM02 Terainate with (ARICWSI 011 

* Froa lIIany Modules, including ARICIPI and ARICCRA (see Section 6, "Module-to-Module Cross Reference", 
in Volume 2 for a list of calling Modules) 
ARICWSG (Get Working Storage frOM Agent's Pool) 

• Get space of re~uested size frOM 
free area using FQE chain. If there 
is no free area or not enough space 
to satisfy the re~uest. get More space 

I I frOM systea ARISYSOI 
If return code ~= 0 set appropriate 
error code and return to caller RETURN 
or if internal or harduare error, 

-~ I I terminate SQl/OS ARIYM02 Te r.inate with (ARICWSG 011 

• If successful, FQE chain is updated 
before returning to caller RETURN 

* Fro. llany aodules (see Section 6. "Module-to-Module Cross Reference", 
in Volume 2 for a list of calling Modules) 
ARICWSF (Free Storage) 

• Ensure that size is a multiple of 8. 

• Find free area and return it to 
agent's free pool. Update FQEs. 

• Return to caller ----------------~~ RETURN 
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DSC Storage Services «cor.tinued~ 

" froll ARIVT06 
ARICWF~ ifree Extended Pool) 

@ If no attached (extendedl pool~, 
return to caller 

~ loe~te la~t att~ched pool in ehain 
an~ call ARISVSD2 to release pool to 
o!,eriJIthg systeli\ 
If non-O return code, terMin~te 
SQl/DS 

e Return to caller 

ARICSTK 

@ ARICSTK calls ARICWSG to get ~orking 
sto:l:ag<!l ~ ~ 

If return code from ARICWSG is not 
zero, return to caller yith the 

I<lEWIUS 

RIElURH 

f 
I 
i 
I 
I 
I 

returl> eode ~-~---~~ !;?E'l1J'J;!N I 

@ ARICSTK then puts the stack foint~~ 
in Yl'ABLEl/r:/DAREA "md sets up as 
in tha diagram at th~ Eight. -------

J 
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~ 
i 
i 
I 
i 
I 
I. 

HASlEV'flDAREA 
Hax r ~,~-" .., 

iii 

He){ 
II 

'1F'~-~""'1I'-"lr~~~~. ~~" ~_~~'~7$" 1 

11) 

I 

le!"igtb It Next 
Entry 

'!' Pl'IiNious; Sol". are", f'11>r 15 E~!!fishIES 
Staek (2 + G 

A ~ STACK Headar; B ~ STACK Are. 

I 

I 
! 
! 

:> A 

I ..JJ 

"j 
./ :> B 

j 
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DSC Storage Services (continued) 

ARICGSE IGet Stack Extension) 

@ ARICGSE calls ARISYSDG t@ get storage~~iARISYSDGI 
to extend the stack. The setup @f the - -
extension is indicated in the next 
diagra~ --------, 

~-------------I--------------~ 
I 
I 
I 
I 
I 

r--~----------------1--------------------------------------------------------------------, 
Y1'ABlEl~I)AREA 

He:~'f----II r--+ 
o r-_ t .tao. :-111 

I I 
I I 
I I 

I) 

8011' Next I 
Entry 

it Stack 
Extension 

--, 
! 
I 
I 
i 
I 
I 

l : r--------------------------------------------------J 
14 
I 
I 
I L __ _ 

ARICFSE (Free Stack Extension) 

t 

@ Get pointer to current stack froM 
register n • 

• Free the current stack and rechain 
pointers back to previous stack. 
IThis module utilizes pointers in 
YTABlEl/RDAREA and the Stack (see 
the diagram on the previous page). 

Previous 
Staclk 

@ Return to caller ------------------;-~ RETURN 
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o Establish addressability t@ 
agent co~trol blocks. 

& Dis~bl~ external int~rrupts 
~hile $canning VNQ ele~ents. 

3 Get the counters fr@~ the 
VI1Q Hei1del!." bloek I[ VI'IH ~. 

~ If no users ~re connected t@ 
S~lItlS (VliliCIUPA :: @ I ~ 
a. Enable <!!ldernal illhlCltl.llpts 

and display the folloyiilf 
status IU!ssa!l4!s: 
- @ users connected t@ 

SQl.lDS 
- n SQl/DS agents ar@ 

available f-------------~h 
- n SQl/DS usn 

connections are 
aVillililbh 

b. ~eturn 

o Calcu13t~ the length @f the 
status table tor co~~~cted 
users and get storage for it. 
If ther~ is a $tora~e err@rg 
~. Enable External Interrupts 
D. Issu@ storage error message 
c. ler~ination foint 01 

& Sean DeE chain for users 
connected to a real agent. If 
any such users found. store 
their pseudo-agent status intD 
tlu! "connected users" "d:ilItus 
tabl.~ 

1:11. VI'! userid I VtlQUSRW I 
b. SQl/DS userid (\~QSQlID) 
c. VHQ Element flags IVMQFlAGSI. 

* If there are uaiting users, 
SCDn the waiting users' VNQ 
Ele.ants Dnd stare their 
pseUdo-agent st~tus into the 
"conn<>ctad users'" status table~ 
<l! 0 \lN, user id I \lNQUSRIIJ I 
h. SQl/OS usedd (VtIQSQl!!)>> 
c. VMq Element flags IVHQFlAGSI. 



CSC Operator Services (continuedl 

~ Scan VNQ Element chain for users 
not connected to a real agent 
and not in the pseudo-agent 
wait queue. If any such users 
found. store their pseudo-agent 
status into the "connected 
users" status table: 
il. VM userid IVHQUSRIOI 
b. SQL/OS user id (VJ1QSQLID) 
c. VHQ Ele~ent flags (VHQFlAGSI. 

~ Enable External Interrupts 
lall relevant status infor~ation 
at the time the SHOW USERS 
co •• and uas issued has now been 
stored in the "connected users" 
status tabl'!) . 

• G.t tho d."." ",1 •• "< tho I 'I AR'YE07 I 
count of users connected to 
SOLIDS and issue message. ( ) I ARIYEB "1'1 USER! S I ARE CONNECTED TO SQl/DS" 

@ Get the decimal value of the I ARIYE07 I 
number of users connected 
to real agents and issue ARIYEl3 "Ii SQl/DS USERS ARE ACTIVE" 
message. 

fl\ If any active users. display ~I ARIYEll I "\Il1-ID '" Vli-us@ricli SQl-W '" SQUlS-userid [NOT PROCESSING)" 
those users ("NOT PROCESSING" 
is aFpended tD the message if 
DSCINFRC flag is 0.) 

@ G~t the deei~a~ value of the i ARIYE07 I 
number of uil1t1ng users and 
issue message. AIUYE 13 "" SQUOS USER! S» ARE WAITING" 
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esc Operator Services [continued} 

$ If any vaiting users, 
display those USErs. 

;r---~~~ 

@ Get the decimal value of the 
number @f pseudo-agents net 
connected te 11 real agent and 
not in the pseudo-agent uait 
queue ,md display them> 

@ Display the number of 
available real agents. 

the nU:'lber of 
pseudo-agenb; 

"vt1-IO '" 'Im-us.rid SIR-II}" SQLDS-\lse2:!d!" 

"1\ SQUDS USER! S I ARE !AlAHING" 

"II SQl/DS AGENTS ARE AVAILABLE" 

"1'\ SQl/OS USER CONNECTIONS ARE AVAIlABUE" 
~ Free storage obtained for 

the "connected users" status ~ -----} 

table. If there is 11 

error: 
11. Issue storage error 
b. Termination paint 02. 
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OSC Operator Services (continuedl 

ARIYNOl (Called by ARICIP2I 

~ for VSE and multiple user mode. 
establish the operator 
cation exit !STXIT OCI 

" Issue "SQUOS Initialization 
Complete" message (060) 

@ If VN and multiple user mode. 
issue the "SQl/OS Ready for 
Operator COlilmunications" 
message (045) 

* Call ARIYNIO to cause a 
Dispatcher wait to occur for 
the operator agent (ARIYNIO 
does not return to this 
routine). 

ARIYNOl is invoked for all cases 
of SQllDS initialization except 
when: 
- Performing CClDlOG 
- Adding new DBEXTENT(sl 

NOTE: In single-user mode. the 
operator agent is Fut in a 
"general" wait and cannot be 
dispatched. 
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ARISYSDB 

ARIYH04 DBSS/DSC Message Service Routine 
I via HSG !l\1H!rO I 

ARIYH04 DBSS/DSC Message Service Routine 
(via MSG llIaero I 

ARIYHIO CBSS Operator Command linkage Nodule 
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CSC Oper~tor Services (continuedl 

AAISOCM (Entered as a result of the VSE M56 supervisor ca •• and 
to • t.JJike uF" the SQl/tlS Operator Agent for cOlfil!l"mcl entry I 

ARISOCM provides the linkage betwBen 
the VSE aperatDr console and the 
SGll/tlS camr!,uHlI linkage module ARIYMHI 
when the operator uishes to enter 
SOL/US operator co.~and. 
can be entered only in 
made Ina supervisor linkage in 
single-partition model. The Module is 
entered whEn the system operator enters 
the VSE attention comm~nd MSG, 
which notifies the VSE Attention 
Routine th~t he wishes to co~municate 
with the SQl/OS partition. The Operator 
Agent structure is posted by turning 
off the DCEGENRl bit in the agent DCL 

A 'busy' bit is also turned on in the 
DS2CVT to preuent entry into SQL/DS 

processing in the event that 
operator enters another attention 

uhile the core~and is being 
A du •• y ECB is inserted 

the SQl/DS Dispatcher ~kit list 
SVC-posted to ensure that VSE 
dispatcb SQl/US and that aodule 

in the Operator Agent uill ba 

.acro EXIT DC returns 
to the operating syste~. 

calls ARISYSD6 to Dbtain tbe 
of DS::MOOE from the I'<lrtitit:m 

load! list 0 (DS::nODE is a "~--~14 

blo~k nnd ph~se that gives 
to SQl/DS cont:rol 

licensed Haterial - Property of IBH 
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ARIYMIO IEntry point ARIYHIO entered at 'SQLlDS initialization eo~plet~' 
(called by ARIYMOll; entry point ARIYHIOI entered fro~ ARIYMOO) 

ARIYHIO is entered at SQLlDS 'initial
ization co~plete' to place the Operator 
Agent in SQlIDS uait state uaiting for 
a system operator co~m~nd request. 

ARIYHIOI processes co~~ands from ISQl 
terminal users. 

The syste~ operator or ISQl operator 
is notified of the success or failure 
of the eommand processing. 

Note: ARIYMIO entry logic is r~-clispatchable by the SQlIDS 
Dispatcher when the syste~ operator requests co~mancl 
entry via the VSE HSG co~~and. 

In single-user .ode, ARIYHIO places 
the Operator Agent in permanent 
SQLlDS Dispatcher uait state at the 
completion of SQL/DS initial,zation 

Modules called from this module are: 

® To issue command completion or 
error messages to the system operator 
or ISQl terminal user 

@ TD tokenize the command input line 

@ TD put Operator Agent in uait state: 
- at end of SQL/DS initialization 

luaiting for system operator 
request for command entry), or 

~ at end of command processing fro. 

ARIYH04 

ARIYE04 

system operator r 
~----~----------------------~~ ARIYK18 
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DSC Oper~t@E Services (eo~ti~uedl 

ARXYMII ICalled by ARXYM1@1 

ARXYNll is called by ARIYMIO when it 
!\<l!S r<!!(:eived iI valid SQllID5 operator 
command from the operator or from t~e 
ISQL t.r~inal user. ARIYNl! provid •• 
the interaction hetween module 
ARIYHI0 ilnd the SQl/DS Dperator 
command ,rDcessing modul... Also. 
ARIY"ll validate. the SHOWNANE aperand 
«aper;,md II of SHOI~ COl!llilillHis. 

ARIYMl! calls the fDIIDuing mDdule. 
for: 

• SHOW ACTIVE!lOCKiLOG!SYSTEM <-----

fI §';!iOW BUfFERS; ,,1>""""'''',," 
DBCONFIG 

o SHOW USERS I VIi 0111", I ~ -+ 

e Error ~essage ~rocessi~g fer invalid 
SH~~ na~e ( i } 

$ Pr@cessing COUNTER command 

@ Processing RESET commalld 

€> Pro'Cessing' SQliENO or 
SHUT[)()I.,'N 'Command 

@ Processing FORCE command 

@ Proeessing ARCHIVE command 

@ProcessingTRACE cOliimand +--"~~~> 

lic<?!1!seci t1ahrial - Property of IBM 
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DSC MESSAGE SERVICES 

* Fro~ DBSS, csc. RCS and Batch or On-line Resource Manager Modules 
via NSG Macro tor OBSS/OSCIRH (or RNSG ~acro for RDS) 
ARIYN04 IMessage Services I 

ARIYH04 is invoked to urite a DBSS, 
DSe, or RDS message to the operator 
IVSE syste~ or virtual machine 
terminal, or ISQll and optionally 
read a reply and/or to urite the 
message to the system print file 
or to ~rite a Resource Manager 
message to the VSE system or 
virtual machine terminal operator 
and optionally read a reply. 

ARIYHD4 builds the structures HSGID 
and BUFfER and invokes the message 
formatter for message retrieval 
and variable substitution. ARIYN04~ I 
calls ARIYH05 to retrieve and edit I ARIYM05 Message ~rmatter IPage 147) 
all lines of a requested message 
or to retrieve an error message 
if there Yas a message formatting I ~J 
error. After, the message is ARIYH5~~ Reply Messages IMulti-line and not last line! 
formatted, it is passed to ARIYE131 -
ARIYH50 or ARIYM51 for display ~+---------------------~ !Page 1491 
(ARIYH50 and ARIYH51 are used for ~v~ 
reply type messages only). ~~ Reply Messages (last line! 

for multi-line messages, 
ARIYM04 loops displaying each 
line of the message. 

@ If a reply is requested, on the 
last lor only) line of the 
message ARIYH51 is invoked to 
display the message line and 
read the reply. 

@ If a reply is requested and 

« I >1 ARIYM51 Reply Messages (last line onlyl 

this is not the last line, li 
ARIYH50 is called to ensure ) ARIYH50 Reply Messages !all but last line) 
that the line is directed to ~-----------~ 

the VSE system or virtual 
machine terminal operator. 

If the message formatter signals an 
incomplete message, an additional 
message is displayed to inform the 
operator or print file of this 
error condition (with the same 
calls as shoun abovel. If the 
message formatter returns an error 
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CSt Hess~~e Se~viees (eo~tinued) 

message I~etur~ code 161. it is 
displayed in pl~ee @f the re~uested 
mess~ge ~ith any reply re~uest 
suppressed and the ~eply buffer 
eleared to blanks. 

* Frolll ARIYM04 
ARIYHOS iHessa~e formatter} 

ARIYH05 is used to 
message lor line of ~ 

messagel and substitute 
message lor linel any 
provided message variables. 
the ealler provided m@ssaae 
or SQl cede, the message 
So.l index table is 
loe~te the address of the 
~odule eo~taining the messaae 
Then, the ~ess~ge ~odule 
is se~rched for a~ entry 
the requested message/SQl 
number. 

e If the mess~ge is not a ~ulti
line ~essage, the message 
directory entry gives the address 
of the ~essage text structure. 

@ If the message is a multi-line 
message, the message directory 
entry gives the address of the 
the message sequence structure 
~hich eontains an entry for each 
line of the message. Th. massuge 
sequence structure is searched 
for a line number entry matching 
the line sequence number provided 
by the ealler. The line number 
entry gives the address of the 
line message text structure Dnd • 
last line flag. ARIYH05 updates 
the caller line sequence number 
for the next lin. request. 
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esc Message Services Icontinued) 

The message formatter noy processes 
the ~essage text moving it to the 
caller provided message butfer and 
performing variable substitutions 1 
luith optional binary to decimal ARIYE01 Binary t@ decimal conversion 
or hexadecimal conversion with 
zero supFression and lou order I ARIYE08 I Deeinal t@ binary conversion 
blank suppression for normal 
string substitution). Variable ARIYE16 Binary to hexadecimal conversion 
requests are denoted in message 
text by &nnn. or &nnnalpha. Innn is 
request for nth passed variable) 
and the variables are passed via 
the VARlIST structure. 

The length of the formatted message 
line is returned to the caller. 
Return codes indicate: 
$ If there are more lines to the 

mess~ge 

~ If a formatting error occurred 
@ If the message could be found. 
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CSC M~ssug@ Se~vic~s (conti~u~d] 

* Fro~ Com~~nd Processifi~ Modules and oth~r ~@utiwes 
Enh:y point AIHYE13! is (!an~d by AIUYI1()4. 
ARIYEll (line Display) 

ARIYEl3 ~ill displwy ~ lin@ of data 
lor ~ SQlIOS messa~~). 
@ M~i~ ~ntry ARIYE1J is us~d for 

displaying a lin~ of data uhich 
is net ~ SQl/OS message. A fla~ 
i DSCm100E ). in the DSCARU bhlle 
of SQlIDS. directs ARIYE13 to 
display the line locally or to 
send th~ line t@ the ISQl 
linkage for display Dn a eICS 
ter~illial iVSEI Dr the ISQl 
virtual ~ac.illie ter~inal (t.is 
is far sUFPort of SQlIDS co~mands 
entered fro~ ISQll. 

o Secondary entry ARIYE131 is used 
exclusively by the DBSS/DSC 
~essage processor for displayi~~ 
SQl/DS messages. Output 
lines are directed to either 
local output or to ISQl for eICS 
Ter~inal output IVSE) or virtual 
2aehine ter~inal output. 

During SQl/DS operator command 
processing. only messages 
originating fro. the operator 
command linkage and processing 
aodules go to the ISQl linka.e, 
all others go to local output. 
@ If output is ISQl, ARICOMB 

called to rout. the output 
to ISQl 

® If output is to IS~l and 
SQl/DS Mailbox is full, 
is calledo 
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CSC Message Services (continued) 

SQl/OS has an initialization 
parameter OSPlYDEV which directs 
all output lines routed to this 
module to be displayed on either 
the system print file or the 
operator's console or to both 
Ifor VM, the DSPlYDEV par.ameter 
has no effect and the ou1Fut goes 
to the virtual machine terminal). 
A routing flag in the DS2CVT 
indicates if line display is to 
be controlled by the DSPlYDEV 
parameter value. If the flag is 
on (output is under control of the 
DSPlYDEV initialization parameter). 
the line and the routing code is I I 1 
passed to module entry ARISYSOH ( » ARISYSOH SYstem Dependent Routine for Directing 
for display on the specified output - Disp13Y lifi® Output 
deviee(s)/file!s). This routing 
function is active only during 
SQl/DS initialization and 
tt,lI'llIination. It does not conflict 
uith ISQl routing since SQl/OS 
ope,ator commands cannot be entered 
d~ring initialization or 
termination. When the DSPlYDEV 
routing function is not active 
!flag i,~ oft) local output is 
routed to the operator display ~--~ 
llIodules AIHYtl50 and ARIYI151. 

150 SQl/Uata System logic. Volume 1 

r~-l ARIYM50 DBSSIDSC Operator Console 
display routine [non-reply line) 

I ARIYM50~ DBSS/DSC Oper~tor Console 
d~spl~y and read reply rout1ne (l~ne ~1th reply) 
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The folloYing series of diagra~s provide ~n overvi@~ of t~e 
interaction and relationship of agent 
cD •• unications uith so •• Dt the ather 
af SQl/DS as it appli •• to the multi-user mode environ.ent. 

In si.ngh-user !!i(!<:!e. th@ 1flD~§ is siiilihr .,,<::ept ARXt~1Utl is 
not {;<JIlled by RDS bec<!us@ it UUIS) C1:l11lJ !teeeiv", t!ae "messBg .. '" 
dir"H::tly it'oa the Batch Reso'llll:<:e i'1Iani'l!i1,.r ~ 



The Resource Manager (Batch or On-line) will call ARICIMB t@ 
build the ~essage to he sent to the SQlIDS partition vi~ the 
communication (CPC or lUCY) link. The message will be 
received by ARICNUD and passed on to RDS for processing. 

DSC/Resource Manager Interaction 

RESOURCE I1ANAGER PARTITION 01' VIRTUAl MACHINE 

APPLICATION 

f----------~ 
I RI1 
! C@!lIlullticati@!'i 
i ARICIMB lil'lk 
I I Build !l\essage~ 

~ -') 

I 
I , 
! SHIDR 
I «-------- --, 
I I 
I ARlcr1H6 I 
I i 
I I Hove data to I SENOR 
i application length=O 
i 

1 
I 

I I 
I EOp? H-Io- __ J 

I T 
I ! 
! YES 
I I 
I i 
I i 
I I 
i ! I 

i i l ___________ -I 

Noteg AR1(1116, ARICMHB, and ARICOHB are Mail Box modules. 

152 

The Mail Box/Resource Manager interaction is further 
described 01'1 the next page. 
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RDS will then call ARICOMB to send ~ reply .essage back to 
the Resource Manager partition. The Resource Manager will 
then eall ARICMNB to move the reply message into the 
application's data areas. 

SQlIDS PARTITION or VIRTUAL MACHINE 

RDS 

r A~ICMUDr---------~ 
I 

Get message I 
ill RECEIVE i 

I 
I 
I 
I 
I 

Deeiplun: I 
i 
I 

,--------~ I 
I ARICOHB I 
I I 
I Bund Reply I 
I " REPLY i 
i J. I 
! EOP? ~-YEs. _-I 
i T 
~ NO 
L~ 

_____ -1 

i 

-
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Mail is a facility specifically 
crass-partition ICpe) Dr inter-user 
IIUCY) It collects a 
partition/uirtual .acbine 

:ixl:ual llHH:hine 
transf. -er. is clO~'H~ 

V11] lin~-t sin'ce SQL/DS is ass'uffi"9cl 

PilJnnION 'Or VIRTUAL MACH WE , 

system dependeneY0 
UH! It:!!il 8'0)( pro.:;,?:;,,;;. 

18l~ Descriptions of 
AIUCO!'f8 are hH:luded in 
aS5o,ciated "Ii U, tile M~<il 

Application SQl/05 

t t 

Input 

Input Mail BOA 
huffier 

COllilliluni,e;:;tion 
link 

't 
i 
I 
I 
I 
i 
i 
I 
I 
! 

Buffet." for 
input 

I 
I 
I 
! 
l 

Output Hail Bvx 



DSC/P.OS Int~raction 

This diagram illustrates the relationship between CSC and 
ROS. When an agent structure is initially dispatched. 
control is given to the ROS module, ARIXERO. (This does not 
apply to the Operator or Checkpoint Agents nor the General 
Purpose agent in single-partition mode or single virtual 
machine model. If trace is activated for ARIXERD IROS), the 
trace routine yill be called. ARIXERD yill then call 
ARICNUD to receive the message sent by the Resource Manager 
partition. lIn single-partition mode or single virtual 
machine mode. ARIXERO does not call ARICHUD, but gets the 
message directly from the Resource Manager routine.) ROS 
~ill no~ decipher the message and perform one or more !lBSS 
calls to process the input message and call ARICOHB to send 

ROS IARIXEROI 

DSC (AR ICMUt:)) 

a reply message back to the Resource Manager partition. I~ 

the reply message can be sent as one message the ARIXERD 
~ill indicate that the reply is also the end of the reply 
process to ARICOHB. It the reply ~essage can not be sent 
bac& as one message, then ROS yill pass back the amount of 
data that has been processed and indicate to ARICOMB that it 
is lfIot "end-ot-process", ARICONB ~ill then send that 
portion of the message processed back to the Resource 
Manager partition or virtual machine and ~ait for an 
acknouledgement by the ~esource Manager partition (a SENOR 
~ith zero data length). This process continues until RDS 
indicates "end-oi-I'rocess" to ARICONB. 

ARICDSPl 
• TRACE I 

,.....-~ .. GET NLE_SS_A_G_E _____ -I} l_"_A_R_I_C_W_AT_--'I"'--------l WAHl"! 
'r : .. RECEIVE <, 
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.. RELOCATE MESSAGE 
e PROCE 
" DBSS 

5S Still 
CAll } 

.. PROCESS OUTPUT ~ 

PROCESS 
COMPLETE? 

DB5S 

.. PROCESS 
- I/O 
- LOCK 
- CHECKPOINT 
- OPERATOR 

COI1HUNICATION 

CSC IARICONB) 

.. BunD OUTPUT 
MAIL BOX 

" REPLY 
T 

EOP? 

(-VEs--l 

LJIC~T 
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AIUCOSPI 

~ 

( 
! WAITM ] 

licensed Material - Property of IBM 



Cross~Partition ComMunieatio~ Protocol lYSE ~ 

Resource H,maaer Sgl/DS 

r 1 ! A,RIxOlRl'l ! 
IDENTIfY < :> l AR!081~RM I 

.j 

CONllEcr TOAP=SYSARIRO 
DISCO~'NECT ! SYSM-lIRO) 

lEOP? 
11' 

EOJ? 

EOJ 

rOAP=SYSARIG(j 

! SENDR 

REClEN=O 
! SENDR J 

!SYSARIGOJ 

(ARI:dllRM j 

licensed Material - Property oflBI1 

SUSSIO !"ARI i 

r SYSAIUG!l '1 
WENTIfIf <: :> 

i SYSARIRO 
r AgJ'mt", "1 

COI,;1'IECI -< Gel1!l%'111 P':n:pos@ Agents 
l Ready/Recovery Agent J 

tnS?"TC,.,ER 

! R/R j 
R/R 

( General) 

U4A I Ttl RECB J 
I 

I i!McITM REefS 

WAlTH REca IGeneral1 
DISCONNECT !G'e),H!lCal) 

CONNECT IGenerall 
tEC!:> IGener",l) 

P~rtition Ct.)flununie:zd:ion (CP--C flolUl 

",,,"<:,,<:,1',,,,. > 

agen"(!; 
si::ru{';i;u:ll: e (G€ne;r~ 1 e;''fJlH':"P030~, IxH:io,u~:rt ';) 
and Ready/RecDvery) and waits far 
the Resource Manager partitionlsl to 
complete the and 
IIH!Ssages, SEN,l)RIRECHVE pro'l;:ncol 
f!QW is as above mSC/R[)S 
InterGlctiolllo 

lhe ReSO\llhC@ Managelr loar'H'H'~n s) will 
;)1150 issue ill CPt: IDENTIFY a,na '~hen 
a:l:tel'\l't t@ "CONNEtT" t@ tlH! SQL/DS 
Reilld,J/Recavery Agent. This "conneet," 
is used to detek'lAille if' SQL/!DS is 
'"lreaciy'" to {;ol!l!ll1.mica'te wit,!! the 
ResotlJrc,j! t1ilIHJ!l'€l:' partitioH,ls Ie If tlh@ 
connection is co~pl~ted9 R@£ou~c~ 

lianager aisconneds tlH! Sql/DS 
Ready/Recovery attempts to 
connect a General PUlrposa I 
Indoubt, Online Resource Hanager 
agent structure~ If that connection 
successful it will send messages 
to U,e SQl/OS following the 
protocol as described above 
(iDSC/R<2sourc€! Manilge~~ Id~t€;ra(;t.i<f,H·t ~ ~ 

h'hen all !IH!Ssages h,ave 1.H!IlI'1, processed 
ResourC9 Y"'~anager parti ha.s 

iss'Jed ill COIitlIT wE i.EIISE, gOIH~ EO'», 
etcl its CPC link will 
discDnnected. SQi./DS partition 
will then disconnect its CPC link Bnd 
recDnnect it for any potential 
e01i\~v..micatol(' • 
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LOGON to lUCV IHNDIUCV) 

CONNECT to SQl/OS (CMSIUCVI ---~ ~----~ SQl/oS Extern~l Interrupt Handler 
Allocate pseudo agent 
(and put Oil. "In-use" 'iueue). 

Wait for connection ~--------~ ~----- SQlIDS External Interrupt ~alldler 
ElH post CECB ACCEPT pending connection. 

r----------l 
i SEND to SQl/OS 
i 
i 
I 
I 
I 
I 

-----------1 

I 
i 
! 
i 
I 

Wait for reply +--------1 
EIH post SECS Return 

l---NO-----i EOP? 
T 

YlES 

1 
End of COF.l!lilnd 

I 

~-1----~ 

----~ 
iWS 

SQlIUS External Interrupt Handler 
Post REtS - If allocated t@ Real 
Agent. return. If Real Agent 
available. allocate and retur~. 

Dispatcher 

~-l ~lEIVE 
- --~ REPLY 

J. 
EOP? ~-YES-------

T 
NO 
I 

Dispatcher 
I 

RECEIVE ____ J 

SQl/DS EIH 

This diagra. illustrates the Inter
User Communication Vehicle (IUCV) floy 
betueen the Resource Manager and 
SQlIDS partitions. 

DISCONNECT frOM SQl/DS ICNSIUCV) 
IOSOFF tro~ IUCV IHNDIUCVl ---I ~-l--~ Sever pseudo agent if ~ot connected t@ real agent 

Post Flags 

-~ 

SQlIDah S}'stelll Logie. Volume! 

Return 

(Dispatcher) 
Deallocate real agent troll! pseudo agent 
Sever pseudo agent 
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Dispatdlp.l:' Overvieu ilIlid Control ~ 

Tile SQl/OS Dispatcher is ill Itol'l-preemptive, l'vI:md-lre\l;)il'l 
disi'<lltellel'. It disp;:!tclles SQlIDS Agelih I SQl/I)S "tasks I. ~ 

SGll/DS Ag€rd: lI«s all associated set of centrol hloei(s e<llllled 
an agent structure. The contra I block 1n this structure 
tbat is used to drive the dispatcher is tha Dispatcbar 
Control EI ••• nt IDeE). In additiDn to tb. DeE, tbere is 
WAITtl ! VSE J or WAITECS I Vi; I list co,l"i:airling the poillters to 
the var ious lOR5s (CCBs ill1d EeSs that iu:e I'Qstlld by the VSE 
o!,,,,,"nth!)" system or the SQl/DS Exte:rn<Jll Inten:ul't i"'ln!lclle~' 

I 'IN 10 The DisFatche):' will issue il WAlTH ! VSE j Cll:' !4AHEtB 
{VM) on this list Ikyhen n© agoents al,~~ cli~1PU,1l·tch~bl~ 

There are five basic categories af SQL/DS Bgent structure •• 
• ThQ Operator Agent stru~ture, uhich is used for 

<col>.mul1icat ion between SQl/DS and tile V5E system operator 
SQt/DS operator Vt1l. (Since this agent Iws 110 

internctian with the RDS components it has no RDAREA.I 
Q 1,11'; Checkpoint Agent structm:e, which cemtrols; the SQll1lS 

checkpoint and archiving prOCESS lit also has liD ADAREA • 
o FOI' VSE anly, 

- The Ready/Aecavery Agent s;tructure, whicb is queried by 
the Resource Hanag.rlBI to determina if SOLIDS is ready 
to co •• unicate uith ather partitions. In addition, tbe 
Online Resource 11airlager uses this agent stlnH:tura to 
transmit recovery data to SQl/DS !that is to 
synci,,:onize the excs and SQl/[)S lags I. This ;;]!i.lIIt 
stnlci:ure only e:dsts when the parar.eter SYSl"iODE=!"i is 
spedfied. 

- The Indaubt Agent structure, which used to either 
cammit or rollback previous units af work tbat were 
prep,ued-ta-col\\llI!"l: or rollback "'hen SQl/DS ulHlxpec"l:adly 
terainated. These agent structures exist only in • VSE 
lUll t i-part it ion mode env ironment. Il:f ter "!ndoubt 
processin!lf" has been co,"pleted, these agent sd:ructures 
are converted to a Gellerml Purpose Agent structure. 

• The General Purpose Agent structure uhich is used tD 
perf or. norlllal SQt/DS processing. Thera is ana General 
Purpose Agent structure built in single-partition/single 
virhlal 1'I;)Ichlll. mode. The nU!\lber oif General Purpose J\gerd: 
structures built in multi-partition/multipl. virtual 
liluchilH! mode is .<[unl to the "'NCUSERS" pmrameter VlllhHl 
ainus the number of IndDubt Agent structures cre.ted. In 
VM this number is zero. Nate, The NCUSERS value must 
always b. large enough to allaw creation of all Indoubt 
Agent structures. 

An agen~ 1S dispatenable when the DCEPWf fi~ld lin the DCE} 
is zero. It this field is ~on-zero. the~ it ea~ be olle of 
five states IMuich are m~tually e~elusive" 
® I/O Yait, the agent is yaiting for an 1/0 o?eration to 

cO~flete. When the 1/0 operation COMpletes, the 
to the lORiS (eelS -, VSE or EtB - W I in th IoIAHI1 

licensed Material - Property of IBM 

1.lAITECB nilli list !>'ill b<!! ~~@!,lQleed ill pointer to a 
dummy IECE! Il>Jliicil'l is not !?Qst«!d I. Tlllis previmts ~~/UTI1 

i VSIE) or WAITECB WI r.}qu£si; lfroll. being satisf illld by a 
pr1i!viously-posted lOR!.> (\'Ir Eta. 

• lock wait. th. agent is waiting 
ill'lotn@r ill!)"@nt, 

" Cl'oss-i";;u:titioll Co,nnlni'cllItioll D:PT~! 
C<:Hl!mUitieation Vehicle ~ lUCY I 

its eonn.~t ECB to be ~o 
fo~ its raceive ECB be 

" ben.rilll ilJai to Thi", 1,$ the ll.ol:mal 
the Operator and Checkpoint Agents 

Mvd_:ti~@' 

Cpt; li~k~ 
and 

a given function. In addition) ~ait state 
en·tered by otller agents uh1i!never "CIH! Checkpoint .Age!'lt 

is ~eti.vat®clo 
1nactiv80 This condition occurs at 
time for \lSE while t!:la Dgent strt!icJnn:,~ 

and when the agent is disconnected and r~connected to the 
CPC or lUCY linko 

The .bove wait state conditions Bnd 
agent are tested in tbe fallowing 
L I/O wait [lCEIOw~.r'" j 

:::;. iJispatchabh IDCEPWf " !l) hx it 

3. Lod wait UJCELOCiC ::: 1 ~ 
4. XPTN wait IDCEXPTN = II 
5. 6ener<ll i~<llit (!)CEGENRl ::: 1 :::: 1 $ 

In addition to tile Dispatcber wait 
a second set ot Dispatcher flags 
Dispatcher flaw. They Bra as folious. 

CPt or IUC" link cIHmected DC1:CNCT 
c(l'llmected vi.a ill CPC or IOC\! link 
partition or virtual macbine. 

a Rollback requested IDCEliCTRM 

Th", ill!llmr1"~ is 
th€ Resvr,,:c,:€ MallHI!j'ilr 

whenever AAIYT23 is called beg rollback CbBCkout 
prDcess. lIt will 
the Aesom:ce Manager pa:ci:i t.iOI1 
a noraal end-of-job and • logical uas 
l!\ot 11'1 pro-cess II!)SClNPRC" I. Ii!. W'h is 
alse set hl' ~RICMlJD IJ!H!!'I~Vl!i: RDS 
unit 'Of \work Iilas oeell ,completed IOSCEUAi 
conjl.mdicil'l ~ith DCELKlRi'ir, the DCEI~ESEr illdicah~r results 
in the current user Ipseuda .gent associated tbe 
real ageil'l'!: structure beilllg deallocated fre. 
ag.llt, and allOYing a neu user !~seudc agent) 
allDcated tD tbe real agent for. unit af yark. 

® Discolinect/recail'lilect Df the Cpt liil'lk requested 
! !)CIEFORCE), nis la!r iildicahr FORCE 
DISABLE cD~m.iI'Id has been 1ssuedo @~ 

IUC\l liil'lk to IH! disconlt1i!ctlld "U'ld lr(;!(:o!u,ected f,~r mse 
by any ~e~ eom~unieatol:'. 

!ietl1lod @f ilpmcaH;;;n li57 



@ Reset the ~gent (DCERESETJ. This inclicato~ is set 
whenever a fORCE command Ibut not FORCE DISABLE) is issued 
lor the Resource Hanage~ partition issued a cPt CLEAR 
<::ol!llllan,d (VSE only) I. VSE only - The curreni: UM yill be 
backed out (rolled back), and the agent structure 
re-inii:ialized as if a CPC connection had just been 
completed. However, is this case, no CPC 
disconnect/reconnect will be done. 
In VM, this indicator is also set by ARICtruo whenever RDS 
indicates a logical unit of work has been completed 
(DSCELUW = 1). In conjunction yith DCERESET, the OCELKTRM 
indicator results in the current user Ipseudo agent) 
assDciated with tbe real agent structure being deallocated 
from the re.l agent and allOYing a neu user Ipseudo agent) 
to be allocated to the real agent for a logical unit of 
York. 

~ SQl/DS ABEND (OCESQLABl. This indicator is set by ARICABE 
(NUN only) to show that SQL/DS abnormally severed the IUCV 
communication link. This bit is tested by ARlCCLA. If 
on. ARICClA p.,sses the keyword "SqLABEND" in the user data 
field for the IUCV sever function, prior to disconnecting 
the com~unie.tion link. Tbis is used to inform the 
Resource Hanager that the SQl/DS virtual machine 

DCE 

DCE 

length IX'SO" I PWf 1 IlF lAG:! I UIDEX 

f DS2CVT t DSCAREA 

t HABLEl t ROAR!:A 

t Next DCE t Wait-Multiple list 
Ifor this DCE) 

t RECS (in XPCCB) DUmJllY lOeB 

Registers I) -+ 15 ( of ARICDWT/AIUCWATI 
Note: Register 9 contains pointer to save 

Ollrea IARICDWT/ARICWATI; Register HI 
contains pointer to VTA8lEl. 

Address next available Address next in-use 
real ngerd: real agent 

Address of previous Addres'~ of associated 
in-use real agent pseudo-agellt 

Whenever ARlCENA is called at initialization time, or 
whenever an agent is reset lor disconnected/reconnected) by 
the Dispatcher, it sets register slots in the DCE: 
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~ 

~ 

abnormally severed the com~unieation link Ollnd the logical 
unit uork for that user uas rolled back. 

The basic dispatching flow is as folious: Th~ DeEs are 
chained together in the order that the agent structures uere 
created. lbe Dispatcber will scan the DeE chain testing its 
associOllted IORB/ECBs (using the pointers in the WAITM IVSEI 
or WAlTEtS QVMI listl to determine it they are posted. Th. 
various wait state conditions are tested in the priority 
stated earlier. Whenever a posted ECa is encountered, the 
corresponding DCE wait bit is reset and the agent is 
dispatched. The DS2CRDCE field in the DS2CVT will contain 
tbe pointer to the DCE of the agent tbat was dispatched. 
Whenever the Dispatcher is called to perform a SQl/DS wait 
for an agent. that agent will give up control. Ilts DeE 
yait flag having already been set, unless it is a "suspend 
i>mi t". Iii this case, the agent hilS givell up control to let 
other agents have iii chance to runl. The next DCE in the 
ehain yill be obtained and deter~ined if dispatchable as 
described ~bove. Whe~ all agents are in a SQLlDS wait 
state, then a WAlTH IVSEI or WAllEtS IVMI ~ill be issued on 
the WAlrM or WAllEtS list. 

OCEPWf (Priority! 

DCEGEN'Rl X'SO' General Wait 15l 
DCEIOWAT X'40' I/OI WaH: III 
DCHOCK X'ZO' lock Wait 131 
DCEXPTN X'H)' XPTN Wait (4) 
[)CEINACT X'OS' Inilctive 

X'I)O' iH.spa tenable i 2:) 
(or Suspended) 

OCElI'lAG 

IOCECNCT X'8(1' XPTN link Connected 
[JCHKTRH X'41,)' Rollback Started 
DCEFORCE X'21)' Force (Disable, 
DCERESET X' H)' Foree IAbort) 
DCESQLAB X'OS' COIIIIll lin\( terminated 

Hot~: X'ZO' eauses XPTN link 
to be disconnected and reconneeted. 
X'10' eauses XPTN link to be "l!:"eset" , 

by SQUt:lS 

Dispatcher parameter lists (fol!:" Calls) are 
iii! the DSCAREA I DSCSTBKP/DSCSTBKl and 
DSCPElSPIDSCPElSTI. 
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13- Poillhr to DSCDBSSA !DSCARE~} (fQ!:, STI1 QI1\ "Agent 
<l!1li:ry"j 

14 - Pointllll' t@ Agent "El1Ib:Yil'@int" laets 1llS Dhpillteh«lt' 
rei:UI'1l register) 

IS - Painter tD Agent '"Enb:l'point" \ Bills!! Register - ~@~ul@ 

cdl SUR 14.15) 



SQl/DS uses a control block ealled an agent structure lor 
real agent! to service requests from multiple users to 
access a co .. mon data base. Each real agent requires 
approximately 200K bytes of storage. Sinee it ~ould not be 
practical in terms of storage and performance to allocate a 
real agent for each user, pseudo-agents that use 
approximately 300 bytes of storage were developed. 
Pseudo-agents alloy many users to share [but not 
concurrently) a few real agent structures. lIn YSE, ISQL 
and user .pplications use eICS to do the terminal 
processing. CICS routes multiple users through one SQl/DS 
agent structure, allouing the nu.ber of re~l agent 
structures to be kept lOIJ. V!1 does nat use eICS but needs a 
si.ilar technique to minimize storage require.ents.l 

Pseudo-Dgents Dre allocated to the real agent structure in 
round-robin fashion. Each user connecting to the SQLlDS 
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service •• chine «vi. IUCV CONNECT) is allocated B 
pseudo-agent. Each user connecting to the SQlIOS service 
~uchine (via lUCV CONNECT), is allocated a pseudo-agent. 
The pseudo-agent is then placed in an 'in-use' ~ueue, until 
the user assoeiated with that pseudo-agent sends a message 
(lUCY SEND yith replyl to the SQLlDS service machine. That 
pseudo-agent is then allocated a real agent (assuming one is 
availablei. If all real agents are in use, any users having 
sent messages to the SQl/OS machine yill have their 
pseudo-agents placed on a 'wait' queue until a real agant 1. 
available. A real agent becomes available whenever an 
active user lone whose pseudo-agent already awns B real 
agent) eampletes a SQl/DS unit-ai-wark. At this paint, the 
first waiting pseudo-agent is alloeatea to the newly 
availabl. real agent. If the psaudo-agent ubieh just 
caRpieted the unit-ot-work bas sent anotber message, it will 

, be added to the end of tbe waiting pseudo-agent ~ueu •• 
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WAITM list IARICEVTJ ~ VSE (Offsets ~r@ in he~~decimal) DCIE thail'i - 'ISlE 

I) t IORB (or OUHI1Y EC51 1 DeE Ope~~t@r (011 

f OUHI1Y IECS 

t DUNHY ECB 

» Operator Agent 

J 
4 

8 
DeE Checkpoint 102» 

f 10R8 (or iJUMl'lY ECB I 1 
I 

c DCE R/R iilBM ~ ~(3) 

t DUMMY lOeB 
"4 

t DL!l'lIiY Eee i 

> Checkpoint Agent 

J 
HI 

14 
~I [leE S/I SUM - (1l3) 

MU1'1 ~ 1041 

IS f IORB lor DUl1tliY ECB I 1 DCE 1S1I MUM ~ Ul5 J 

t tEeB (CONNECT) 

t flEeS (RECEIVE or 
OU~IMY ECBI 

> ReilaylRecov@ry Agent 
J II1U1'"!ol1l1y I 

It 

2() 

24 t IORB lor OUHtW EeB) 1 
t CECS (CONNECT) 

tREes !RECEIVE or 
CUtiN)' ECB I 

> Generilll ~or 1l1ldoubt) Agent 
J IIndoubt in NUM onlyl 

28 

21: 

30 f IORB (or DUHti'l' ECBJ 1 
34 t tEeS (Cm~NECTl > Other G"n"ral (@r Xilldouhti Agents I ends and follo\9in1)' entr i",s are i"i1J!1 onlly I 
38 t RECB (RECEIVE or 

OUtIHY ECB I 
-- J 

fF FF FF Ff l_. ___ J. ___ . ___ {~~ __ L ____ ~ __ .. _ 
f--- End of !>iAHM Ust 

ARICWAT puts POi!l.t",r to RECS, iI!to );.l1l,ITH slet XPTN 
Ii< AR ICOm puts po inter to IOPB in to WAITH slot ~m IIO W,d t 

an pointer to REee into WAlTH slat an Lock Wait lallous 
"1S.~l Operu~lorH foree agent in lock Wait'Q 

licens€d M:Jlterial - Property of IBN 

ARIC!J)SP :mRS 
keeps 

DSZCRDCE iniJS2CVT~ 
cantains pointer ta 

1 
> Ot~er SeiU!ral! (or Indoubt I 

J Agents (This and falla~in~ 
entries are ~OM only) 

<I 

~1<!!tllodl (If Operatioll1\ 161 



WAITECS list (ARICEVT) - VH iOffsets are in hexadecimal) 

o t I/O EeB (or DUl'lHY EeB) 1 
t DUffi1Y ECB 

--o-

f DUNMY ECB 
, 

4 

s 

> Operator Agent 

J 
c t I/O EeB lor DUMMY EeB) 1 

t DUMMY ECB 

t DUffi1Y ECB 

10 

14 

> Checkpoint Agent 

J 
18 t DUMMY ECB 1 

t Dut1MY ECB 

t DUtIl"¥ ECB 

IC > Ready/Recovery Agent J (allocated. but not used) 

24 t 110 Eca lor Dut1MY EeB) 1 
t DUHHY EeB 

t REtS (RECEIVE or 
DUNNY ECB) 

28 

2t 

j' •... ,.1 ', •• , 

30 t I/O ECB 1 
34 t DUMMY EeB > other General Agents 

DeE Chin - VH 

DCE Operator (011 

DeE Checkpoint (02) 

DCE ReadylRecovery 
HUM - Un) 

OS2CRDCE (in DS2CVT) 
DeE G SUN - (03) I contains pointer to 

MUN - (04) "dispatched" DCE 
"I 

DCE IS HUM - (05) i > other General Agents {This 
J and {olloYing entries are 

I"IUI1 only) 

t REeB (RECEIVE or 
DUMMY ECB) 

38 
j (This a.d f." •• ,., •• t,i •• ar. MUM •• 1 •• 

H I FF ~iH +--- End of WAITEtS list 

e ARICWAT puts pointer to REce into WAITEtS slot on XPTN 
Wait. 

o ARICOWT puts pointer to 1/0 ECB into WAITEeS slot on 1/0 
Wait and pointer to RECe into WAlTH slot on locI< Wait 
lallows "ISQl Operator" to force an agent in locI< Wait). 

162 SQl/Data System logie. Volu_e 1 

I ® 
ARICOSP replaces 1/0 ECB and RECB pointers uith pointer to 
ill! dUlIIlIIlI lEes. this keeps "processed ECBs" out of the list. 
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Baekout Floy Initiated ~ ARICWAT 

The fallowing diagram provide. a general overview of the 
bBckDut (rollbackl process as intiated by ARICWAT and an 
example ot the bBCkout pracess is also provided. ARICWAT 

will initiate the bBc~out prace.s whenevar is called Mit~ 

RDS IARIXERDi 

Norlllal Wait? 
T 

R9 = RI! 
A13=fDCE 

DCELKTRI1 = 
T 

AfUH15 

NO ~ DCEfORCE ~ 1 

1 

NO -P AEruR~i 

a 8)(pl:i.eit backout r"quest or it finds the DCEfORCE 
indicator Si!t. 

! Backout I 
NO 

= l ] 

Set", 

'" 1 

P,~rforlll I rollback I 

R9 '" R13 
R13=tDCiE 

ARICDSPI 
!no RETURN) 

liCensed ~h1d:erial '= P:rop;f}rty of :n3r~ 

!-lIH!!lI tlHI Oispod:<:hi!l: is cillHe<l, DCELKrRM " 
DCEXPTN '" ,INTAAN::: (I, RSSFlAG " N, 1II!Hll 
either ARICEHA or ARICCLA will ~ calledo 
In ei tiler case, tllis ageilt !,gill be re-disl"atdililci 
<It tile shrt of ARIXERO. 

!JtpeJcati@il R63 



RDS: 

liDS, 

® Issues a [lBSS IARIYMOO) call (RSSFlAG=Y,INTRAN=l,DCEPWF=O) 
o DBSS does 1/0 and issues I/O waitls) (DCEIOWA1=l) 

* Operator issues FORCE DISABLE 
~ Operator Agent dispatched (process FORCE) 

* FORCE calls ARIYT23. Initiates backout, and sets 
DCElKTRH=l, DCEFORCE=l, OCEXPIH = 0, DCElOCK = 0; 
returns to Dispatcher to wait next command IDCEGENRl = IPo 

@ 110 operationls) complete lall 110 done) return is made to ARIYMOO 
o ARIYHOO finds the backout (rollback) process has been started, calls 

ARIYT15 to do the rollback, and sends a return code to RDS. 

o Issues a reply ~essage with EOP (end-of-proeess) I ARYCOHB I 
o Goes to get the next message IARICMUDI 

~ ARICMUD calls ARICWAT 
- ARICWAT finds OCEFORCE=l: 

a. Calls ARIYT15 (NOP as it has been previously called) 
h. Calls ARICDSPI (Dispatcher ~ait) ~ith DCEXPIN~l 

Dispatcher W;lit, 

164 

& Finds DCElKIRM=l and DCEXPTN=l, goes to DISPIIO. 
" OISPUO finds "not INTRAN" and "RSSFlAG=W" Itrolil Ko:U.back process} 

- CillIs ARICClA to disconnect/conned the CPC or IUC\! Hi'll< 
WAlTH or WAITECB on eEeB lor dispatches it connected) 

T 

~ To start of RDS !ARIXERDI 
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DSC Ag~~t Handling a~d Co~~unieati@n~ !eontinu~d~ 

AR!CDSP iSQl/DS Disp~tc~erl - for VSE 

~1[)ISPg 
'~I t "Save l'oivlli:er to eu:n:el'lt DCE HIS:!CIUlitlE L 

" load agent"s r~gisters and ret~~n ~ ~ 

ARICDSPI ~WAITJg 

@ Save agent's registers (OeE w X"3@'I. 

() If "XPTN WAH" IIDCEXPTN=i Y and 
"backout ill progress" (DeE ucrnl'iJ;; 1 ~ 

~ Reset t~e current OCE pointer IOS2tRDCE) 
to zero. 

'_I T I" Get next DeE in chain «unless end-of-eh~in) 

l' 

@ If it is t~e last DICE in t~e ehai~ ~n~ the 
ch~in is scan~ed: 
a. Do ~AITM on EeB list. 
h. Start at top of DeE ehain. 

@ G~t pointer to DeE's ent~y into ~AXIM list 
and get the pointe~ to the IORS slot. 

@ If the DCE is in an 1/0 wait [DCEIOWA1~1)1 
and 1/0 is eo~plet@: 
a. Res@t the DeE 1/0 wait indieato~. 
h. Replac@ the Fointer t@ the IORB ~ith a 

poil'lti!lt to <I dU!lllll)f EC5 in tile !>!Alm list 
slot for this DtE. 

c. If the agent is !'I@t in m Dae~@~t state 
(DCElKT~M=OJ. and it is a General 
Purpose Agent. cheek fer a (PC ~ea5cn 
eode IlrJB)"'REAS I. 
1, If there is ~ CPC re@scn 
~. If there is no CPt 

o It the DeE is dispateh~bl@ DCEPWF=OO), 
go to 

@ If the DeE is i~ a~ 1/0 ~mit !OCEIOW~T=!~ 
and tbe .gent is not in a back out .tat. 
(OCElKTRM=OI, and it is • General Purpos. 
Agent, cbeck for a CPt reason coda 
I IJBXliEi\S I: 
B. If there is • CPt rea.on coda 
b. If there i. no cPt reasan coda 

@ If the DtE i. in a loek ~ait 
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OSC Agent Handling and Communications (continued! 

166 

and the agent is not in a backout state 
IDCElKTRM=O), and it is a General Purpose 
Agent, check for any CPC reason code 
( IJBXREASh 
a. If there is a CPC reason code (not=O). 

reset the lock ",,,it indicator 
(DCELOCK=O), replace the pointer to the 
Receive EeB lin the WAlTH listl uith 
the pointer to the dummy IECB and 1 

h. If there is no CPC reason code 1=0) 

., If the DCE is in an XPTN wait IDCEXPTN=l)~ 
a. If the DCE is not "connected" 

(DCECNCT=O) and the CECB is posted, 
unpost the CEeB, reset the XPTN uait 
indicator !DCEXPTN=O), set the agent
connected indicator (DCECNCr=l), ~ove 

the application name into the 
Communication Manager's Parameter list 
I CPLTOAP=IJBXTOAP) , and ~ 

b. If the DCE is "connected" and the REte 
is posted, reset the XPTN ",ait indica
tor (DCEXPTN=OI, replace the pointer to 
the RECS lin the WAlTH list) yith the 
pointer to a dummy ECB and --, 

IHSPOUI 
(Page 1(5) 

~ If none of the above, then it must be a ~ 
'"general" ",,,it HlCEGENRl=l) --11-----1>1 6 ~ I.'lISPIHIll 

4IHSP020, 
\_1 (Page 16S) 

® If CPC reason code !IJBXREAS) is 0 DISP 
\_1 I Page 165) 

., If CPC reason code (IJBXREAS) is I\Ot 0 1 

UNKDOWN: 
@ Store the pointer to the DCE into the 

DS2CVT current DeE pointer (DS2CROCEl ~nd 
establish addressability to the agent's 
DSCAREA and ViABLEX. 

o Ensure that Operator Communications does 
not call the Dispatcher for wait 
(OS2WTOWT=O) and does not go to the ISQl 
operator. 

~ If it is the Ready/Recovery Agent: r---1 
ll.. If the link has been disconnected ----I~ I IE ! 
b. If a severe IUCV communication error \~I 

SQL/Data System logic, Volume 1 
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DSt Agent Handling illnd COI/ll!lUnieilri:.hms i co"tii'l~\i!<ll) 

'\j 

occurred, error detection point 01 I. 

@ Initialize to baekout agent ~rcllbaek 
to "save l"oil'lt'" O. 

@ If the Resource Manager partition 
CPC CLEAR, set the reset indicator 
IIliCERESET=! l. 

@ If the Resource Manager partition did 
normal disconnect, initiali%€ to do a 
commit Iroll foruard). 

~ Reset the CPt reason eode [IJBXREAS=@ 

Q Restore the pointer to t~e current 
I R! 3=DS2CRDCE ) 0 

10, 
@ Store the pointer to the DeE i~t@ the 

OS2CVT eurrent DeE pointer IDS2CRDCE} 
est~blish addressability t@ the agent 
DSCAREA and VTABLEl. 

~ Ensure Operator Com~unieations 
eall the Dispatcher for yait (DS2WTowr
and dOllS not go tD the ISaL DperatDr. 

" If it is ,m liUdoubt Agent (TPMNOOlIT"l ~ 
and not foreed Dff 

~Pillgr. 2::!4) 

Dperator DISP12@ 

.. If the ag'~!It is "i!1J-tr~!1J" (IHTRAN:::i» Dr 
"in !.lSSSIO (RSSFLAG=Y) and bacl<o1\lt i1as 111<,'\: 

started iDCElKTRM=O initiate the baCocDut 
proeess, 

If l!'@i:lll:'f! (;{!de: 
1. Display 
20 Error detection poi~t 02 ! j 

Reset the "XPTN WAIT (OCEXPThl=ijl and 
indicate "ba<:i<<l)ut ii\\ prll!j'ress"' 
I!)CEU<'TRM~l L 

@ If the agent is not "in-tltilln" II~AH:::@1 
and not in DBSS (RSSflAG=H) 

If the lUe\! eOill!ll1.micatiol1'S :Hilk 
diseanneetad set DCERESET=D and 
0151'12,10 

lic<!!lIsed Material·· Property @f 1611 
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CSC Agent Handling and Communications !continuedl 

~ If the cross-partition link is not t@ 
disconnected !DCERESET=l and 
DCEFORCE=Ol. reset it. 

- Ensure the agent connected indicator 
(DCECNCT=ll ir; still set. -, 

0151'120: ~II\!HCCON J 
- Else the cross-I'arti tion link i$ to be r: ~. r:;;;;:;:;;;::;:J 

dropped - diseollnect/recormed:~ '---+~I"RICeU!l L~ 

DISP130: 
* Reset the pointer to the correct DeE 

(DS2CRDCE=01 and enable the Operator Agent 
to call the Dispatcher tor I/O waits 
IOS2WTOWT=1). 

• If the DCE is dispatchable 
lElse 

r~l 
\j' 

~r;1 IOISP 
\j' ! Page 

DISPOHI 
i Plll!,l'<e 165) 

165) 



DSC Agent Handling and Com~unications (continued) 

ARICDSP (SQLIOS Dispatcher) - for VH 

~IDISP: '_I t • Save pointer to current DCE (DS2CRDCEI. 

• Load agent's registers and return I ) To Agent 

ARICDSPI (WAIT): 
• Save agent's registers (DCE + X'30'). 

• If "XPTN WAIT" (DCEXPTN=ll and "link 
termination in progress" (DCELKlRM=l) I )Iol DISPllO 

• Reset the current DCE pointer (DS2CRDCE) 
to zero. 

~ OISPOIO: i I 
'_I T • Get next DCE in chain (unless end-of-chain) 

• If it is the last DCE in the chain and the 
chain is scanned: 
a. 00 WAIlECB on ECB list. 
b. Start at top of DCE chain. 

• Get pointer to DCE's entry into "lIIultiple 
wait" list and get the pointer to the 
I/O ECB slot. 

• If the DeE is in an 1/0 wait (DCEIOWAT=lll 
and 1/0 is complete: 
a. Reset the DCE 1/0 wait indicator. 
b. Replace the pointer to the 1/0 ECB 

with a pointer to a dumllY ECa in the 
"wait-multiple" list slot for this DCE. 
and go to OISP 

c. If the agent is not in a backout state 
(DCELKTRM=Ol, and it is a General 
Purpose Agent. check for an IUCV 
communication code (VMCRESCD. set by 

'_I page 171 

SVC 202 

1 The DCE can be in only one type of SQLIOS 
"wait state" at a tille (1/0 wait. lock wait. 
IUCV COllllunication wait. or general wait. but not 
in a eOllbination of any of these wait states). 

SQL/DS External interrupt handlerl I r-:-1 
1. VMCRESCD ~ 0 I I )1 C I LINKDOWN 
2. VMCRESCD = O~ '_I (page 170) 

1 • If the DCE is dispatchable (DCEPWF=OO). 
go to -, 

• If the DCE is in an I/O uait (DCEIOWAT=l) 
and the agent is not in a backout state 
(DCELKlRM=O). and it is a General Purpose 
Agent, check for an IUCV cOll.unication 
code: 
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OSt Agent Handlin!), a!'ld COlll!umications (continued) 

170 

iii. If there is; an lUCY cOl\1ll\lmicatioi'll 
c@d@ -'11 UNI<DOWN 

b. If there is IJaO IUCV eOllll'llulflieatiorl 
eod@ 

® If the DeE is in a lock ~ait (DCElOCK=l) 
and the agent is not in ill backout state 
IDCElKTRM=O), and it is a General Purpose 
Agent, check for any IUCV comlllunieation 
code: 
ill. If there is a lUCV communieation 

code !not=OI r~set the lock w~it 
indicator iDCElOCK=OI, replace the 
pointer to the Receive EeB (in the 
"~ait-llIu1tiple" list) yith tile poiilter 
to the dummy ECB and 1 

h. If there is no IUCV co~~unicati@n r---l 
code I=O} -----+---'111 B I DISPIH@ 

e If the DeE is iii an XPTH wait IDCEXPTN=!): 
lind the REte is posted: reset tile XPTH wllit 
indicator (DCEXPTH=O), ~eplace the pointer 
to the REtE> lin the '"wait-Illultiple" list» 
~ith the pointer t@ II dummy ECB and ----, 

I ® If lIone of the above. tilen it llIust be II L "general" willit UICEGENRl=ll» 

!HSI'020, 
~ If IUCV communieation code is C 

LINKDOWN: 
• Store the pointer to the DeE into the 

DS2tVT current DeE pointer iDSZCRDCED &nd 
establish addressability to the agent's 
DSCAREA an& YTABlEl. 

@ Ensure that Operator Co~munieations does 
not ~all the Dispat~he~ for ~ait 
(DS2WTOWT=OI and does not ~o to the ISQl 
ope!:<lIto!:o 

o Initialize to backout agent (rollback) 
to "save point" o. 

o If the Resource Manager partition did iii 

normal disconnect, initialize to do a 
CO~lIIit (roll forward). 

SQl/Data SysteM logic. Volu~e 1 
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DsC Agent Handling and Communi eat ions (eontinued) 

• Reset the reason eode (VMCRESCD=O). 

• Restore the pointer to the eurrent DCE 
(R13=DS2CRDCE). 

~IDIsPIIO: '_I • Store the pointer to the DCE into the 
Ds2CVT eurrent DCE pointer (DS2CRDCE) and 
establish addressability to the agent's 
DsCAREA and YTABLEI. 

• Ensure Operator Coamunieations does not 
eall the Dispateher for wait (DS2WTOWT=0) 
and does not go to the ISQL operator. 

• If the agent is "in-tran" (INTRAN=l) or 
"in DBsS" (RSsFLAG=~) and baekout has not 
started (DCELKTRM=O) initiate the baekout 
proeess: ARIYT23 

If return eode: Display: 
1. Display ARIYM04 "INVALID RETURN CooE FROI'1 ARIYT23 (038)" 
2. Error deteetion point 02 --------------~~ 

Reset the "XPTN WAIT (DCEXPTN=O) and ARIYM02 
indieate "baekout in progress" 
(DCELKTRI1=1 ). 

• If the agent is not "in-tran" (INTRAN=O) 
and not in OBSS (RSsFLAG=Nh 

If the IUCV eommunieation link is not 
to be dropped (OCERESET=I; OCEFORCE=O): I I I 
a. Clean up the agent strueture ( - ) ARICRST 
b. Set systea Mask (SSM) to disabl~ 

external interrupts. 
e. If the IUCV eommunieation link has r-:-l 

been diseonneeted (SEVERed) I E I OIsP120 
d. If the IUCV eOMMunieation link has '_I (Page 172) 

not been diseonnected, allocate r--------~ 
the first waiting pseudo agent to I ARICENA 
this real agent. -

e. Set System Mask (SSM) to enable r-:-l 
external interrupts. I F I 

Set System Mask (SSM) to enable external 
interrupts. 

- Ensure the agent connected indicator 
(OCECNCT=l) is still set. --, 
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CSC Agent Handling and Com.unications (continued» 

~ 

J 
' .. I 

I)1SP120: 
- Else the lUCY cOMmunication link is t@ be 

dropped and the first uaitillg "pseudo 
r~ItcOHJ 

agent" "'ill be allocated to til is "real I I ~ 
agent" • () AIUCCU. I ARICRST I 

I AIUCENA I DISP130: 
$ Reset the pointer to tile correct DCE 

(DS2CRDCE=O) and enable the Operator Agent 
to call the Dispatcher for I/O "'aits 
(DS2WTOWT=!). 

e. If the DCE is dispatchable )~ DISP 
Else 1 ,_/ «Page 169) 

r~l \_, DISPOli@ 
(Page IMH 
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OSt Ag@nt H,m<tiling Imd Co!uilul'li~<ltion~ ~ <:@iltbu@d ~ 

AR!tD~i iDi$~atch~~ Wait ~outil'le) 

@ If the uait request i~ m 
"lat@1i lkJ"i t", set the lod: i1J1Jdicat.(j)l': 
'I [lCnOCK '" R I lima to the 
Ree.iva ECB in ~ list 
REt!:> slot fw;: ti18 !!llgell'i'L 

® If till .. yait 
tile I10 ~'" it 

lJln "1/0 ua:iJc" sat 
U)CHO'~A r " 1 

~nd st@re the p@i~ter t@ the IORS iVSE @l': 

I/O Eta I.I!!'U if! a "!JaH~lIll\lH:iph" list lORB 
110 Eta slat for tbe .g8nt. 

Yillit request is not a "!)fate y",it", 
",,,,it", <li~ "I/O •. mit"" ilOl!: G 

·su~;;;,,!'!.:\1, ",ai t'". set tlae "j!f1!!le:!:§!l ~iOi:i. too 
~ !)CEGE~l). 

<lire ,lH:<lli'IU;cl 
"'l),uHi 

ARICO!'l IIHsl"at(;lun: PQst 1R()\rHf!~ I 

., If the is 11'<l)ir ill "!J<lte 
"':!.sl'tch post. reset the "1@@i<! 
indieator {DCElOCK ~ 0» and 
t@ tlu. ':h.lll\l!\y Eta ble~(I <I 

list recei~e EC6 slot for this 

• Tell the dispatcher t@ scan tba 
for ~ dispatehable agent (DS2DCESC 

lice~!.e<!! i"~te)t"ililll ~ P'.t©I!HllztV :KBi'1 

~ 

1 IA rE<i\l.s'!: i;; iOl %liiiit :![8QU<!l:l5t t~"'t tll~"i'liS I'H!t 

•• t indicatDrs th.t I., 
•• rk.d .s It. purpas. 
suspansiaft a long runnin, ,EDce.s 
s.arcb Dr sort tD liva up cantral tD 
5(~ILI!)S ;;!!J<!!nts t<:> be 

~lll!,'~fi C'illntroJ. i:!ii retl.lx·n<l:d to the 
nExt DeE in the chain is obtained 
dispartchabl,L O7Ic8 ~dH! <Ilillcl DCE 
t~e DeE .t the chain 
cllt'lchd if Tlu~ 

and of cbain r •• ched 
lassu.in. no dispatchable DeE. Here 
t~,. dispatcher ""iii i.SSlH~ ·71 ~!Jun'l 
bs'truetion @i\\ the H*'it feBs :U.st 0 

1'13 



CSC Agent Handling aAd Communications (continued) 

ARICClA (Clean-up Agent) - for VSE 

~ Deactivate the Agent strueture 
~DCEINACT = 11 and indicate SQl CONNECT 
required IDSCSCHEO = @). 

o Deterffiine what type of Agent structure is 
to be disconnected from the CPC link 
«General. Indoubt, Ready/Recoveryl. 

* Disconnect Agent Structure from CPC link. 
If error: 
~ Prin"1;g 

~ Error detection point 01. 

$ Clean-up Working Storage and Stack 
Storage. 

~ If SQl/DS is quiescing (SHUTDOWN NORMAL or 
ARCHIVE I: 
~ Reset the XPTN link connected indicator 

(DCECHCT = 0) and deactivate the agent 
structure. 

~ Decrement the "number of active agents 
counter" I YRSACTAG l. 

~ If all agents are inactive: 
1. Set "all agents ,uiesced" indicator 

(YRSQIJONE = 1). 
2. Initialize to perform tinal archive 

or checkpoint. 
- If all agents are not inactive. 

display: 

o If SQllUS is not quiescing. deterMine the 
type of Agent Structure to he reconnected 
illnd connect it to ill CPC link. 

- ~---.-----------------.------.-----.--.--.------------

174 SQlIData Systea logic. Volume 1 
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I AIUYM04 I Dh 

I MHtCON J 
play: "CPC ERROR" 

ARlYH02 I 
(121) 

MHCRST 1 ......;.1 Af.!IH@6] I AJHCRST }--

I ARHI1!l4 ] Db 

-i 

[AIHYK19 I 
piali': "n sen/os C~ICAn:OH LINKS ARE STILL CONNECTED" 

i029D 

[ ARICENA] 
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DSC Agent Handling and CQm~unication$ leontinu~d~ 

ARICClA IClean-up ~genti - for \/M 

@ Deactivate the agent structure IDCEINACT 
"1 J and indicate ui'lether ,m SQl CO"''NECT 
is required iDSCSCHED=OI. 

@ If communication link ~as ter~inated {by 
the SQL/DS side), set passback to the 
Resource Manager !set lUCV user data 
field to "SQLABENlJ"I. 

@ Set System Mask (SSM) to disable external 
interrupts. 

@ Disconnect Agent Structure from IUCV 
link (perform SEVER). 

P:ril'lb 

Error dete~tion point 01. 

• Clean-up Working Storage and $tack 
Storage. 

@ Decre.ent count af tbe number af 
users. 

" If SQUDS is quiescing i SHUTDOW"cl NOHt1Al ar 
ARCHIVE): 

Reset the XPTN :Unl( eonnected il'HHcatal!:' 
(DCECNCT ::: () I and dead:ivat", the agel'lt 
structure. 
If all users have disconnected: 
I. Set System Mask ISSM to enable 

external interrupts. 
2~ Initializ@ perform 

clH!ckpoint. 

Display ~ "CONl1llNICATWN I:Rl(tOl'1" 

If all users axe disconnected1> ~-="'-===~'~"-iJ L.-p=~=_",=~~_>"J 
dis'play, 

Ii) If SQl/DS is not quiesd,ng 

Turn on indicator to re~uest 
Agent handling to remove pseudo-agent 
from "r ea], agen t' 0 i---~~~··~~~·~·~+~-· ~--~,~-~. ~-. ~·~t 

Mask SSM) to enable 
interrupts. 

licensed Material - Property af IBM 
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CSC Agent Handling and Communications (continued) 

ARICRST (Reset Storage Routine) 

@ If the agent structure has an RDAREA staek, 
- Cheek for stack extensions, and if any, r 

free them. ~------------------+_--~ ARICfSE 
- Reset the initial stack to free any --

allocated storage • 

.. If the YTABlH stack has any extensions, ~~ • 
- Free the extensions. f--------------------i--~l ARICfSE~ 
- Reset the initial stack to free any --

allocated storage. 

'" If the cune"t input mailbox buffer is 
not the default buffer, 

ARICWS~ 
- free the buffer storage. l~ ~] 
- Error detection point 01. f---------------+---~ _ARIYN02 
- Reset the pointer to the current input --

mailbox to use the default buffer. 

o If the agent structure has a TPHAP entry 
currently assigned: 
- Reset the TPHAP. ~----------------------+_--~ 
- Free any ~orking storage extension. 

ARICWAT (Cross-Partition W~it Routinel 

" It it is a "normal" XPTN uait request 
IDCEFORCE = 0 and not a rollback request 
ICWATTYPE = • 'II, 

176 

Indicate a XPTN uait request 
IDCEXPTN :: 1). 
Place the point@r to the Receive ECa 
into the agent's "Yait-multiple" IJst 
slot. 
Wait for Resource Manager to issue a 
SENDR. 

ARIYTO"6] 

ARICDSPI 
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DSC Agent Handling and ComMunications (continued) 

• If it is a rollback request 
( CWA HYPE = S): 

If the agent structure is to be reset 
only. then indicate "reset agent 
structure" (DCERESET = 1) (do not 
disconnect/connect CPC or IUCV 
communication link). 
If the agent is an "Indoubt" agent that 
has not been forced o~f. do not prepare 
to rollback (that is. do not call 
ARIYU3) 
Prepare to rollback the "logical unit 
of work": +(---------
If return code: 
1. Print: 

[ARinnJ 
E--------+-~) I ARIYM04 Display: "INVALID RETURN CODE FROM ARIYU3" (038) 

2. Error detection point 01. --------~--------~)I ARIYM02 

- Indicate backout process initiated 
(DCELKTRH = 1). 

• If "Backout in Progress" (DCELKTRM = 1): 
If the agent is not an "Indoubt" agent 
then perform the follouing: 
1. If the agent is still in a logical 

unit of work (INTRAN=l), then ARIYT23 
prepare to do a rollback. 
If return code: 
a. Print: ARIYH04 Display: "INVALID RETURN CODE FROM ARIYT23" (038) 

b. Error Detection point 02. ARIYH02 

2. Rollback logical unit of work. ( ) rARIYTl5J 
- Initialize to reset agent structure or 

disconnect/connect CPC or IUCV 
cOMMun~cation link and restart agent at 
start of ARIXERO - (DCEXP1N = 1). ~--~--~ ARICDSPI 
If return is Made to this point. error 
detection point 03. ------------------~~--------------~ ARIYH02 
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DSC Agent H~ndling and Communications (continuedl 

ARICMUD (Communication Link Data Receive Routine) 
--------------------------------------------~, ! The Mail Box function is detailed on page 183 • 
., Set "Initialize - output :lIailbox" indicator 

iOHDINIT :: Y). 1 

@ It ISQl OperatDr intercepted all RDS SQl 
COlf.I'r.iJ!'lC! go to 

'" for VH: Has an elld of logical Unit of work" 
IELUWI occurred for the current user of 
this agent structure !DSCElUW ::: 1 l? If so,,, 
set DCElKTRM ::: 1 and DCERESET ::: 1 to force 
etn:rent user to release the "real agent" 
for the next "uaiting" user. 

'The receive message length cDuld be zerD due tD 
a rollback condition occurring yllil. the SQlIDS 
partitiol'l is in a "REPLY/SENDR (length:: 0 j" loop 
(not end-ai-process, see ARICOHBI. In this case, 
SQLlDS ~ill be re-driven from the start of ARIXERD 
,md ARICMUO will be re-eni:ered froll! i ts e~lb:y point 
las ~alled by ARIXERDI. The application partition 

~I· Wait for the CPC or IUCV RECS to be 
posted !by the SENOR or SQL/DS External 
Interrupt Handlerl. ~~~--------- [A!ucw;;:l 

may have issued a SENOR w1th message length of zero 
expectillg the REPLY process (ill ARICOMBI to halldle the 
condition, but the REPLY process nauer gets control 
due to the rollbuck ~lId re-drive of SQLlDS ~t the 
start of ARIXERD. Therefore, ARICMUIJ reust be sensitive 
to this eondition and issue a (PC PURGE or u!'i lUCy 
REJECT lYSE Dilly - sending the •• ssage length of 
zer() jn.H:ik !'is CPC "User Data" J. The Resource Manager, 
in the application partition. will then reset to do 

178 

$ If the receive message length is zera 2 , 
a normal SENOR of a message. 

then "purge" the SENOR request {wi til ~ 
ROLLBACK L ( ~ I PURGE i 

------,-
@ If the input buffer is not large enough 

to handle the message to be received then 
get a larger buffer. 

If the current input buffer is not the 
detault input butfer then release Ifreel [1 
the current input bufter. ( ~ ARICWSF 
If free storage error, 
error detection point 01. ------------~--~)I ARIYN02 

Allocate a larger input buffer 
If allocation error: 

( -)[0~ 
1. Error other than insufficient storage, 

error detection point 02. 
2!. If insuff icient storage, "purge" ....-=---''---. 

SENOR request ( ) 
and 

[AAm~~ 

e Receive the input message from the I 
application (the SENOR sidel I ARICCOM 

If severe CPC or IUCV error: . ' 
L Print: ARIYN04 Display, "COI1l1UNIC/HION ERROO" 10271 

2. Error detection point 03. -----------r----~~------_))I ARIYH02 
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OSC Agent Handling Dnd CD~municDtions Icontinued 

If VSE and if tbe application issuad • 
CPC CLEAR, then rollback the 
'lIni t of \Jork" l.li thou"\: discol'mecl::!.ng 'UU! 

CPC lillk 0 

If rollback process returns to this 
paint, error detection paint D4. 

• Set '~D nat allaw f.rcB-forward indicator" 
IDSCINPRC; 1) until SQl statement 
processed land REPLYedl. 

<l> Set pointer to "receiv<!!d" !l!assag<!! Ilmd its 
length. 

licensed Material - Property af IBM '1.t!HH~ of Op<!!r .. U©ln H~ 



ARICMUD Subroutine (for VSEl 

PIJRGE 

., hli tilllize to issue "CPC PURGE"' land 
disconnect link) and passback "SENOR" 
message length illS CPC "user dilta". 

., Purge SEh.'DR request (SENrJR issued by 
application side). 
- Xi severe CPC error: 

L Display: 

2. Error detection point 05. 

-If application side issued a '"CPC CLEAR" 
just before SQl/DS issued a "CPC PURGE", 
initialize to rollback link ij,Ii thout 
'"CPt DISCONNECT/CONNECT". 

- If rollbilcl< required, then Dackout 
"logical '(mil: of i.lork". 
If rollback process returns to this 
poiRt. error detection point 06. 

ARICHUD Subroutine Ifor \~) 

PURGE 

@ Initialize to issue "IOC\/' REJECT'" land 
discormed: link} . 

'" Purge SENOR request ISENOR issued by 
llFPlicatioll side ). 
~ Ii! severe WCV error, 

l- Display. 

2. Errol(' detection point !l5. 

- If rollback required, then backout 
"logical unit of uork". 
'If rollback process returns to this 
foint, error detection point 06. 

ISO SQl/Data System Logic. Volume 1 
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I AIUCCOI1 ] 

I AR IYI1Il 2 I 

,I AIHCWAT I 

J 

I ARICCO~ 

I ARnNO~ 
I ARICWAT] 

JTh~ 
eOR 
Th@ 
to 
sen 
CPC 
is 

3The 
con 
Th 
to 
sen 

ARICHUD routi~e ~ill issue a CPC PURGE under two 
ditiofis. the first is described in Note 2 above. 
second case is when there is insufficient storage 

obtain ill buffer large enougll t@ hold the message 
t by the Resource Manager Side. In this ease. a 

PlmGE is issued and the "large message length" 
::>I!nt baek as the CPC "user data"'. 

I ARIYN04 ] Display * "CPC ERROO" « 021 ~ 

ARICMUO routln® ~ill issue ~ (PC PURGE under t~o 
ditiDns, tb® first 1s described in Not. 2 above. 

secDnd eas® is un en there is insufficient storage 
obtaill a bufter large enough to bold the message 
t by the Resource Manager Side. In this ease, B 

WC V REJECT. 

ARIYN()4 Display ~ "CPC ERROR" HI::':!') 
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• load the phase spe~ifi~d im PROGNANE. 
If I\!rror, 

@ It i~ is aw SQl/DS Fhase, sa~e the 
and End ,lddress in tile [)S2tVT. <lmd 

• If rt!lturn code iro~ "prognallu,". Sll!t 1.Ise1l: 
erZQr code in DS,CVT IDS2USERC ~ lb. 

• T@r~ii'late SQl/DS Single-Partitio~ ~~~~~{--~ 
Mode (SMn. 



CSC Agent Handling and Communications (continued) 

ARICSPM (Single Virtual Machine Mode) - VM 

o Restore the 'SET DOS ON' field in the eMS 
NUCON area • 

.. C<1Ill "1'll"ogl1ame" routine. 

" If return code from "I'rogll<lllle", set user 
error code in DS2Cvr IDS2USERC = 11. 

~ Turn the hits off in order to complete 
SQl/DS termination. 

® Call Implicit Commit Support 

" Terminate SQl/DS Single Virtual Machine 
Mode (Svtll1). 
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DSC Agent Handling Bnd Ca •• unic.tion. Icantinued. 

- Build Input tlail 

ARICli"!13 resides in th<~' 
function i~ to eomp~ 

buff 
x"'Cjuested 

allocation Bnd deBllacatian 
origi~al buffer is 

i,RICIHB 

Build input 
fall: in,HI1: 
t'iiliil Box. 

Pcinh:ll:' 
lPass <1!d 

~ 

Resouree 
Ma:mager 

Calling Modules 

Licens;®d ~ia·t~l·i~l .,., 

_ t~~e 

input !iedl Box) ~jhel'l 

for input ra~u.st. 

M<ICHf 

of 

HP~ 

RDIMBlEN 

INPUT BOl< 

Ov~x:f 

inl}ut 
Mail Bill( 

Uilka!j"i! 



esc Agent Handling and Communications (continued) 

The {olloying are the apcodes Icall types) passed to ARICIMB~ 

~All TYP~ IRDICTYPEJ 

30 
35 
40 
45 
50 

120 
125 
130 
131 
132 
135 
140 
145 
155 
160 
no 

MEANING 

AUX CAll 
SET UP CAll 
DESCRIBE CAll 
CLOSE CALL 
OPEN CAll 
SCHEDULE OR CONNECT CAll 
RECOVERY CAll 
PREP nUT CAll 
CREATE PROGRAM CAll 
DROP STATEMENT CAll 
lOOKUP CAll 
SQl CALL 
fINISH CAll 
OPERATOR MESSAGE CAll 
RECOVERY IINnOUST} CAll 
OPERATOR CONTINUE CAll 

ARICItlB has to lmo", the size of input to Mail Box {RDIl1BlEN 
in RDlINI in order to use the right buffer for input mail 
box {overflow or default buffer size). Also, it has to 
inform the Resource Manager which buffer has been used for 
Mail Box. There is a ~essage size length in ARICIIF 
IIIFMSGLNlo If IIFMSGlN is greater than the default Mail 
Box size, then the overflow buffer is used as the mailbox, 
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otherlJise tlu'! default Mail BOl<: 0 lOefaul t ll:mffer size is 
declared externally in ARICIH5I. If RDIMBlEN has not been 
calculated, then ARICIHB uill find the size of input (first 
pilSS I 0 

After buildi~g the input Nail Sox ARICINB ~il1 return to the 
Resouree Nanager. 



DSC Agent Handling and Communications ICDntinued 

Hove clDh!. to ?,Ise:!: BPl'lic<lti©!Il p:r©gralill iIl:!:<ili,l! I. ill> lill!'plil:atJi.fj}n "ide 

ARICtf!1B l!:esides in tlHl l'<e50\l1'1:", IiDnager iP"n:tHi<!:m or virt'lla! 
)"llCnliH), Its itlllei:i":1"1 is to clecoln!,<ll:t 'the d<lt<l passed by 
SQl/DS tD the input HDll Box and replace it in the user 
(application program. area. 

TIlE! pclird:er '/:I) the input IV!ail Bax is pas.ed by Resouxc® 
MblnDg.l'. 

ARIChliB 

Poi~tersr----+~~'--' 

rblssed 

ARICHF 

taIling !!<odul<1il 

licensed! Mlli:e:dal - Property of 1St! 

1~\?1JJt Mail 13o)l 

<!> D!!tault 
or 

.;0 Ove!:t lo'.~ 

The R@$OU1'C@ Ma!<ag@lr is tn@ li~!k,"gll! 

l~r!()grillll! <mcl AIHt!1tlB 0 

~et1JJrn Cod.:;; areg 
@ Succe$st11ll 

~ 1 Acldn!ss b"'JI'H~arjf \7h,latiol'l 

ClPFlie;;;'!:,l©ll 
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CSC Agent Handling and COMmunications (continued) 

ARICOMB - Send data to user lapplication progra.) partition @r virtual ~aehine. 

ARICONB resides in the SQlIDS partition IVSEI or virtual 
ll\achine I V111. Its function is to "get" the SQl/DS output to 
the user (application program) area. ARICONB is sensitive 
to running-mode environment. There is a flag (RDASYSHI in 
RDAREA uhich states the running environment of the syste. 
I'S' = single-user llIDde Dr 'M' = multiple-user model. If 
SIR/OS is runl'lillg in singl'~-user mDde, then AIUCONB simply 
moves the data to the user area Ino Hail Box). However. in 

a multiple-user mode environment. ARICOMB ~ould use the Mail 
Box facility to pass the data to the user partition or 
virtual machine. The ~ain functions when using the Mail Box 
facility in a ~ultiple-user mode environment are, 

1 Build an output element in output Mail Box buffer 
2 - Pass the output data (Mail Box) via the communication 

linl< 0 

Move data to user partition/virtual machine 

! AIUCOIF 
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eMail Box routine 
(multiple-user mode) 

e SiRple Rove data t@ user 
area €single-user Rode) 
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HAIL BOX HEADER ElEMENT I 
Output --~~~-~~-.~~~~--~ 

Mail Bo)( OUTPUT i ElEMENT 2 
Buff@r 

@ 

" 
" 

I OUTPUT R 
ELEMENT hd I 

POINTER LENGTH 
TO USER OF DATA 
AREA Ii)AU 

I. Tbe pro c ••• is dona and co.plate. 
2. It is not the end af pro c ••• but the ©utp~t ~il bo~ 

buffer is full (SEGMENTATION). 

The output message length is greater than output Mail 
Box buffer size 
There is not enough room ill output ~il Box buffer 

In the above CBse. ARXCOMB ~auld segmant the output data to 
tlu! Mail 50)( capaci t)/ and thaI'! ship~' the ~il 130)( cross 
over. This action yould repeat until the ybole Dutput data 
is bc,,!'!sr erred. The YBi t is issued illt seg!l\emd:atiolt pro(:e;;;$ 
until control is ret~rnedo This ~il1 i~$ure that output 
dat1li is; lCf!<:eived ill tile othel'!' side alld placed ill 'Use user 
ar<l!ill. 

ARICOlf is the linkage betyeell the caller alld ARltOMB ~~ell 

,~ItOMB is called to build an output @lemellt ill the 
Mail Box or to do user ~odelo 
peinter to input DSCAREA IDStOMBPP)o 



DSC TRACE SERVICES 

it frolll ARIYTGO 
ARICTRI (Trace Initialization) 

ARICTRI is called during SQl/DS 
initialization if either the 
TRACDBSS or the TRACRDS paraaeter 
was specified as a SQlIDS 
initiali%ation paraMeter. ARICTRI 
supports SQLlDS trace activation 
via the SQlIDS initiali%ation 
process (as opposed to the TRACE 
operator cOlllllland). ARICTRI prollipts 
the operator to: 
~ Allocate a currently unassigned 

tape unit to SQL/DS for tracing 
e Ready the unit (with a scratch 

volu.e) 
@ Reply uith the tape unit cuu. 
For hex t@ binary conversion Icuu I ~ 
.essa,. prOMpt input) eall E ) ARIYE~ Hex to Binar~ Conver$i@n 

ARICTRI then: 
@ Causes the trace output file to 

be dynaaically assigned (VSE r---------~ 

only) and opened. ( '1 ARISYSDS Syste. Dependent Input/Output 
If the open fails an error . 
• essage is diplayed and the 
operator is again prOMpted 
(see abovel. 

® Updates the DS2CVT t@ indicate 
that trace is now active 

~ Inforas the operator that trace 
is active 

$ Returns to the caller. 

If the aessage operator replies 
CANCEL rather than CUU to the 
proapting .essage. the DS2CVT 
is flagged to indicate that 
trace is 'OUTPUT DISABLED' (so 
that the trace service routines 
can deactivate tracing in each 
agent structure and so that the 
trace com.and processing/shutdoun 
routine tan function properly}. and 
SQlIDS initiali~ation continues. 

Retl.lrJII 

ARIYM04 is called to issue ( »(-ARIYM04 DBSSIDSC Message Serviee~ 
Messages to the Syste. Operator (via MSG ~acr@1 
for: 
o ProMpting ~essage ARI055A - t@ 
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DSC TE~C@ Se~~iees Ic@nti~ued} 

~@~dy t~ae@ tap~ gnd ~eply ~ith 
c~u 

~ Error m~5sage A~I086E - if 
invalid reply to ~essage A~I055A 

• Mess~ge ARI056I - if reply t@ 
~essage ARI056A is CANCEL 

@ Messag@ ARI094E - if dynm~ie 
assign/open for trace output 
file iails 

e Message ARI0951 - f@E normal 
co~pletion 

* hom AIUlMll 
Entry point ARICTRCI is ealled by A~ICTR~ 
ARICTRC ~Traee Command Pr@cessing} 

ARICTRC is invoked t@ proc@ss th~ 
S~l/DS TRACE operator command 
Ipldl1l;lIry flntry pob,t AIHtTRC) @lI: to 
shut d@yn SQlIDS trace ~hen th~ 
SQlIDS pmrtition @r virtual 
~achiwe terminates nor~mlly @r 
abnor~ally (secondary entry point 
AI'IICTRCI L 

If the TRACE ON operator co~~and 
is specified. the operator is 
pr@~pted. via reply messages. tor 
the f@llo~ing: 
e Whether SQLlDS is to trace only 

activity for: a specific user-ID. 
a specific agent number or all 
agents 

o ~hether SQl/OS is to trace 
functions in t~@ DBS5 @~ the RDS 
@r b@th 

o If RDS tracing is r~~uested. 
u~ich functions ~re t@ b~ traca~ 
and t~@ trace level for @~c~ 

~ If DBSS tracing is re~ue$ted. 
~~ieh functions are to be trac@d 
~nd the trace level for @ach 

~ If the DUMP para~eter yas 
specified in th~ TRACE ON 
command. what trace roint number 
is t@ cause a SNAP DUMP uhen 
first activated. 

licensed Material - Property @i !B~ ~t~@d @f Op~r~ti@~ 189 



esc Trace Services ~continued) 

for TRACE ON, modules ARIYE06, 
ARIYE04, and ARIYE08 are called. ARIYE06 Hex to Binary Conversion 
ARIYE06 is used fer cuu parameter. I 
ARIYE04 is used to edit terMinal ~~------------------~I ARIYE~4 I T@kenize Input line 
input line into token array (for " 
prompting message inputs). 
ARIYE08 is used for converting 
inruts agent number and trace point 
nu~ber. 

When prompting is complete, unless 
trace is in OFF NOClOSE state the 
routine ARISYSD5 is called to 
dynamically assign IVSE only) 
and open the trace output tape 
file. Next, the system control 
blocks which contain trace control 
information (ViABlEl for DBSS 
agent local, RDAREA for ROS agent 
local and DS2CVT for SQllUS 
global) are updated to indicate 
that trace is active and to control 
what OBSS and RDS functions are 
to be traced. The operator is 
informed that trace is active. 

If the TRACE OfF operator command 
is specified, the trace control 
information in system control block 
(VTABlEl, RDAREA, or DS2CVTl is 
reset to reflect the TRACE OFF 
state. If NOClOSE was specified, 
the operator is infor~ed that trace 
is now off but the trace file 

ARIYE08 

ARISYSDS 

remains open. If NOClOSE was r 
omitted. routine ARISYSD5 is ~---4------~ ARlSVSD5 Syste~ Dependent Input/Output Routine 
called to close and dynamically -
unassign IVSE only) the trace 
output tape file, the DS2CVT 
control block is updated to 
reflect trace file closed, the 
block is updated to reflect trace 
file closed, the operator is 
inforMed that trace is off and 
closed. 

If trace lock is held by another ~4-----~ 
agent, ARICDWT is called. 
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esc Trac@ Services (continuedl 

When the ARICTRC is called during 
SQl/DS termination (secondary 
entry Foint ARICTRCll: 
@ If trace is not active and 

closed, the module returns. 
~ If trace is active or not closed, 

processing is functionally 
identical to the TRACE OfF 
operator command above 
that tile NOCLOSE spedf 
does not app1yo 

ARIYN04 is called to issue 
messagas to the operator forg 
@ Various prompting messages 

additional TRACE ON parameters 
lentry point ARICTRC only) 

@ A message that ~om~and or 
sbut doun uas processed 
s\l~cessfully 

@ A message that command coni 
with existing trace status 
paint ARICTRC onlyl 

e A message that command has 
invalid, missing ar extra 
parameter (entry paint ARICTRC 
only I 

.. A message 
response is 
ARICTRC only) 

message 
(entry point 

• A message that operator 
com~.nd termination (entry paint 
ARICTRC olllyl 

.. A message tbat trace file 
dyn.~ic assign (VSE only} or 
open failed (entry point ARICTRC 
only) 

.. A message that t~aee ~as @~tput 
disabled and is nay otf 

~ A message that trace file close 
or dynamic unassign IVSE only~ 
tailled 

licen'sed Material·· Property or IBN 
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DSC Trace Services (continuedl 

* ARIXETR and ARIYE14 are 'tuin' trace services routines for RDS and 
CBSS, respectively. 
ARIXETR is called by a ROS adive trace po,int !via XTRACE !lHH:ro L 
ARIYE14 is called by a DBSS active trace point (via TRACE macro). 
ARIXETR/ARIYE14 (Trace Services) 

Trace services routines are used 
to cause trace point data to be 
collected and written to the Trace 
Output File. This function is 
invoked via the XTRACE macro IROS) 
or the TRACE macro IDBSS). 

On entry tests are made to 
determine it: 
@ Trace is active at all 
o Active for current User-IO 
@ Active for the invoking function 

(If not active, return with no 
output). 

@ To determine if a snap dump uas 
requested (via TRACE commandl 
Ilf snap dump was requested, the 
SQllDS partition or virtual +----4------~ 
machine Snap Dump Routine is 
called and Snap Dump request 
is disabled Idump first time 
only) ) 

Using the caller-provided trace 
point number, the corresponding 
trace point descriptor module is 
located and uithin the trace point 
descriptor module, the 
corresponding trace point 
descriptor structure (generated by 
macros TPOINT etc.) is located via 
the trace point descriptor 
directory (generated by the TPDIR 
macrol. The trace point descriptor 
structure, supplemented by caller 
parameters, describes what data is 
to be collected and displayed for 
this trace point activation. A 
trace point header subrecord 
containing the trace point number, 
opcode, user-IC, agent number. 



DSC Tr~ce Services «continuedl 

date. ti~~ ~nd lUM !DBSS onlyl is 
cre~ted ~ncl ~ritten out. Various 
optional substructures ~ithin the 
trace point descriptor alloy 
display @t: 
@ Trace peint ~odule name or entry 

point na~e and yi;ether trace 
point is module entry. ~odule 
exit or etlier 

@ literal strings ~~ich are nessage 
"Ey@ Catciters" for the trace 
point 

~ Return code values 
@ local variables laddress~bility 

is :l!odule locall 
" Globa.l variables i addressOllbill.i t1' 

is gll.obilll 

For variables, the trace point 
descriptor supplies: 
@ Tit!! keyyord to ~@ associated 

yi th the d;:!\'I:a 
<II T~I<!! display for!ll.at decimal, 

cliaract<!!r, lieu, hex dUMP, 
formatti!lg' ) 
trace level re~~ired to 
the variable, 

address a~d length of the 
lllilly be suppU<ed by tll<!!i 

point descriptor or by the 
depending o~ data 

aild length 
Th<l! trace point 

is collected into trace point 
records in • stylized 

format and written to tbe 
output fila. Far trace record 

ARISYSD5 is called. If ! ARISlSOS I IIO S€r';it<!!s Functiln'i 1)f Syst<l!!I!l De!i'Bt"elent 
call returns an errar 

is issue;:i1 via • 
~ 

<!l!jtmt, 

Ucensi!Hll Mat.lelal ., Property af IBI'! 

O~SS/DSC Hessage Services 
·~-~---~I AIUn!!J4 I via I'mSG or 11SG F!!acro 

DCE !:lispatclii1<1?ll:' Ex1i:l!r!ulll tJI<i\1U 
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DSC Trace Services (eontinued) 

* from ARIYMOO 
ARIYEOl (Trace !lBSS !)peode Entry and Exit) 

The main entry point,j,., ·,lIed by 
ARIYHOO ~hell ARIYNOO is called and 
!lBSS entry tracing is active. 
Entry point ARIYEOll is called by 
ARIYNOO uhen ARIYNOO is returning 
!OBSS opcede call eompletionl and 
!lBSS exit traeing is active. 

If traee is not active for the 
current user-ID. the module simply 
returns. 

For !lBSS Entryg 

!lBSS Entry level 2 
~+---+) IOpeod_dependent 

trace routine 

o If the entry trace level is 2 
and there is a !lBSS entry traee 
routine for the opeode. the 
routine is called to display 
the 'opcode name' string, and 
opeode input variables via a 
!lBSS entry trace point. 

* If the entry trace level is 1 or 
there is no DBSS entry traee 
routine for the opcode, this 
module executes a traee point 
~hich displaysg 

~~----~)I ARIYE14 DBSS Trac~ Service R@utine 
- (via TRACE macroP 

!lBSS ENTRY, and 
l_OPCOOE='opeode name' 

for OSSS Exit: 
® If the exit trace level is 2 and 

there is a OBSS exit traee 
routine tor the oreode. the 
routine is called to display 
the 'opcode name' string, the 
return eode. and apcode output 
variables via a CBSS exit trace 
point. 

o If the exit trace level is 1 
or there is no CBSS exit trace 

DBSS Exit level 2 
Opcod_dependent 
trace routine 

routine for the ~peode, this ~ 
module executes a traee point r---+I ARIYE14 
~hieh displaysg b-______ ~ 

DBSS Trace Service R@utine 
«via TRACE macro) 

194 

DBSS EXIT. 
l_OPCODE='opcode na~e·. and 
RETCOOE.=return-code-value. 
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D5C SYSTEM DEPENDENT ROUTINES 

ARICINT ISQl/US E~ternal Interrupt H~ftdler) - ~ only 

'p@flding 
then: 
<I. If no _ 

SYSTERR, 
is available, 

b. Use first available pseudo-a~ent. 
c. If shutdown is in progress. call 

communicatioi! manager to sever wit~ 
user data "SHUTDOWN', 

d. If running in SVNM, ciltll comlllunicati@1fi 
manager to sever with user data 
'SVHHODE', 

•• If dbnaB. being connected to does nat 
match dbnaw.e that is running, 
colI co •• unicaii@n manager to .ever 
uith us!~r data 'WRONGDB' 0 

f. If no SEVER or SYSTERR condition, t~en~ 
- Call cORmunication mana~er to accept 

connlH;tion. 
- Allocate pseudo-agent iram ~vailable 

queue and put on in-use queue. 
- Return to caller. 

• If interrupt type is 'pending messaga', 
then: 
&. Save interrupt information in VHCBlOCK. 
b. Post RECEIVE [CS. 
c. If not already connected to real 

a~ent. then. 
- If real agent is available, connect 

pseudo-agent to real agent. 
- If real agent is not available, put 

pseudo-agent on uaiting queue. 
d. Return to caller, 

e If interrupt type is '.evered' then: 
a. Save interrupt information in VHCBlOCK. 
h. Post RECEIVE ECB. 
c. Put translated sever cade into VNCBlOCK. 
d. If pseudo-agent is nat connected to 

real-agent, then, 
- If shutdown h, in progress "me! this 

is last pseuda-agent, then: 
1. Connect pseudo-agent 
2. Return to caller. 

- Call ca"~unicatian manager to do 
sevel:'. 
Remove pseudo-agent from in-use ~ueue 
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DSC Systea Defend~nt Routines (continuedl 

196 

and put it on available ~ueue. 
e. Return to caller. 

9 If interrupt type is any other. SYSTERR. 

Entry Point ARICINT1 

e If int~rruFt type is 'completed 
connection', then: 
- Save interrupt inforBation in VMCBlOCK. 
- Save starting and ending block nUMbers. 
- Save RIO or R/W status. 
- Post CCtlNECT ECB. 

@ If interrupt type is 'severed', then save 
interrupt information in VHCBlOCK. 

o If interrupt type is 'completed message'. 
then: 
- Save interrupt information in VMCBlOCK. 
- Post snm EeB. 

@ If interrupt type is an other. SYSTERR 
and return to caller. 

SQl/Data Systea logic. VolUMe 1 licensed Material - Property of IBH 



esc System DeFendent Routines (continu@d! 

AIHCCOI1 C5Ql/[)S CommullicatiDn M;mi!.ger» - \lSI: 

@ If the request is for ill! SENOR, 
or REPLY, 
B. Initialize tba CPC eontrol block uitb 

the pointer to the ~essag. buffer and 
iaessage length. 

h. If the re~u.st lS for a SENOR, 
initialize th. CPC cDntrol block ~ith 
the pointer to the reply are. and to 
length. 

c. Clear out the "'receive user datil!" 
field and store any user data to be 
sent into the "send user dilril:,," filJ!ld 
in the CPC block. 

d. Issue the XPCC eom~and. It-
e. Clear the "send user di:ltiil" field iill 

tile CI'C block and get any '"receiv<!! 
user aatill'". 

,~svc 113 

t. Get the last function e~ecuted by the 
other side Ithe communication 
pillrtnerl and th<!! CI'C return code fr@~ 
the cpe block. 

~. If the return code in register 15 = @ 
and the requested function yas iil 

RECEIVE, tben get the length af th. 
message that was received and return 
to ealler. --------~~----~4-~~RE~N 

b. If the return ~ode in register IS = 0 
~nd the requested function is ~ SENOR 
or REPlY~ 

If ill ~Alr ~as requested and a user 
exit specified go to Ilser @);:it. ~"USE~ EXIT" 
If ill ~aIT was requested: 
1. Wait for the SnIDR @ll." ItEPLY b 

complete. ~ i-l>SVC: "1 
2. Get the Message length sent, the 

"receive usell." dat<l\", iIIlld the last 
function performed by "partner'!!; 
side". 

3. If there is ill CPt reason code. 
get the reason code. If the 
partner side disconnected 
(nor.ally Dr abnDr.allyl, set 
the reason code to the 
"<i:!iscllIllU!cted return eodl!!" val1J"'. 

Return to caller. --~~----~--~~~)·RE~N 
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i. If the return code in register 15 ~= @: 
If the other side disconnected. 
convert the disconnect codes to 
SQlIDS disconnect codes (norMal or 
abnormal). 
If the return code was not a 
disconnect or a clear. treat the 
return code as an SQl/DS system 
error. 
Return to caller. --------t-...... lRETURN 

e If the request is for a WAIT then wait 
for the EeB to be posted. ( )SVC 7 
B. Unpost the ECa and get the Message 

length. the user data. and the last 
function performed by partner's side 
from the CPC block. 

!:>. If there was a reason code (in the 
CPC control blodU and if partner's 
side disconnected. convert the 
disconnect codes to SQLlDS disconnect 
codes. 

c. Return to caller. ------------------~-4)REnmN 

* If the request is for a CONNECT: 
a. Initialize the CPC control block with 

the CPlTOAP name lor binary zeros if a 
CO~~ECT ANY request), the IO (XPI of 
the CPC control block, the CPC control 
block length, and the 10 key fro. the 
IDENTIFY function. 

b. Issue the XPCC command. )Svt 113 
e. If the return code in register 15 : O! 

Get partner's name into tPlTOAP (for 
CO~~ECT ANY), unpost the CONNECT ECB 
!CECSI and the SEND EtB (SECSI and 
return to the caller. )RETURN 

d. If the return code in register 15 ~: 0, 
and it is a uarning code (8) and the 
CPt return code is not a "quiesce" 
code, then treat it as if an SQl/DS 
syste~ error occurred and return to 
caller. )RETURN 

El. If the return code is an informational 
code 14h 

It a ~AIT uas requested and a user 
exit specified. go to the user e)(it.~"USER EXIT" 
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DSC System Dependent Routines (continuedl 

If a uuit YDS requested. 
1. Wait tor the CONNEtT t@ b. 

c<:llllpleted. 
~. Get Fartner'. name into CPlTOAP 

Ifor CONNECT ANY» Dnd unpost the 
CECS alld SEtS. 

l. If there is D reasan cad ••• at 
it Dnd set the ~eDson cade in 
register IS to D 4 [informatoryl. 

4. Return to callar. ~------~+-~)~EnmN 

If no wait reque.tad. cOllvert any 
, CPt returll cod .. to <lin SGll/DS rehn:n I code. 
, Return to caller. }--~RETURN 

I .. If the request is for ill DISCONNECT or 
unconditioilllli IHSCONNECTg 
<ll. Issue XPCC cOlll!liand" 
h. If any return code in register IS. 

treat i it: as am SQl/DS system Il!rror" 

U3 

Co Return to elllilero ~~--~~-------r1~4~REnmN 

If the request was for a ~eceive ~ESETR @r 
Send RESETS~ 3 
a. Put an~' "send user data" into tlu! CPC 

block, clear the "'recll!iv@ user data" 
field in the CPC blOCK" 

b" Issue the XPCC command. ~------+~~svc U3 
c. Clear tile "send user data" in tile CPt 

block and get the REeS IRESETRI or SEtS 
(RESETS) address. 

d. If thll! return code in register 15 = D. 
If a uait was requested and a user 
exit specified. go to t~e user exit. 
If a wait ~as re~uestedl 
1. Wait for tne RESETR or ~ESETS to 

cOlilplete. 
2. If there is no CPC reaso~ code. 

"USER EXIT" 

return to caller. ---~------+~)RE~N 

3. If there is a CPC reason code. 
a. If it is a disconnect. co~vert 

it to an SQl/DS disconnect code 
Inormal or abnormal). 

b. Return to caller. -~~~-~REnmN 
e. If the return coda in register 15 ~= D. 

Convert any disconnect coda to a 
SQl/DS disconnect coda. 
If not a disconnect or claar return 
code, then treat it as an 
System error. 
Return to caller. 

li<:en'5ed Material <0 Property @f 1\5141 

3 Tho< SQlID5 RESE1~ and! RESETS fUllleti@!'I:WO iilllk@! 
the XPCC PURGE all1ld CLEAR tlJll'letilill1lS: respeet.helv. 
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@ If the request is for an IDENTIFY: 
~. Initialize the CPC control block with 

the ID (XP), the length. and the 
applications name. 

h. Issue the XPCC Command. ( )SVC III 
c. Get the task-id and the return code 

from the CPC block. 
d. If the return code in register 15 = 0, 

return to caller. 
e. If the return code in register 15 ~= 0 

and it is a "duplicate name" eode. 
convert it to an SQl/DS return code. 

f. If the return code in register 15 ~= 0 
alld it is not !II "duplicate name" eode. 
treat it as an SQl/DS system error. 

RE'l1JRN 

g. Return to caller. lRETURN 

o If the request is for !II DISCONNECT All. 4 
lOGOFF, lOGOFF UNCONDITIONAL, or a 
SHUTDOWN, 
!II. Get the address of the CPC Identify 

control block. 
b. Issue the XPCC Command. ~-----+~)SVC 113 
e, If a return code, treat it as an SQl/DS 

system error. 
do Return to ealler. ------------~~)RE'l1JRN 

~ If the request for a Subsystem Identify I 
a. If it is a ~~TIf¥, issue a SUBSID 

NOTIFY cow-mana. ~(----------~ SVC l©l5 
b, If it is a REMOVE, issue a SUBSID 

REMOVE command. ~~----------~ SVC HIS 
~-------_+~)REnmN e. Return to caller. 

9 If the function request cannot be 
identified, treat it as an SQLlDS syste~ 
error, 

SQllUata System logic, Volume 1 

4 lOGOFF is the XPCC TERMINATE function. 
lOGOff Ull'CO~'I')ITIONAl is the XPCC TERI1PRGE function. 
SHUTDOWN is the XPCC TERMQSCE function. 
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OSC Syste~ Dependent Routines (e~ntinuecll 

ARICCOH (SQlITIS Communieati~l1 Manager) - V~ 

the request is f~r LOGON or 
poillter (VMCI'TIl' I to LOGON VMCBlOCiC 

~ If the request is 1I0t for a lOGON or 
LOGOFf 
- Set pointer (v~ePTR) CO~~ECT VNCBlOCK. 
- Clear out ruell PlIST. 

Initialize path-id in IUe\! PlIST. 

" If request is f or a lOGOI'!, CONNECT. or 
OPEN, clear out the VNCBLOCK. 

'" Store request code ill Vl1CBUJCIC 

• Set return codes and reason codes to D. 

" If the request i::;; not for a LOGON, U:JGOfF. 
DISCONNECT ALL, or ACCEPT; issue COMPARE 
i:lli'!d SWAP instruction Oj1 VtiCBlOCK to eli'!!SIJl("@ 
that a SEVER bas nat been issued for 
connection. 

I> 111' il\ SEVER oceun:ecl, branch SEVERCND .~t-: ~--~-i! 

® It tbe request is for a SENnR, 
- IrIitialize the VI1CBlOCK and! IUCV 

parameter list ~ith: 
•. Painters to send and reply bufters 
b. Message lengtb and reply lengtb 
c. Flags to indicate that all messages 

axpect reply and that all messages 
are non-priority. 

- Store t to SEND ECB in ~AH EtB of 
CPlIST. 

- Unpost SEND EeB. 
- Issue lUCY SEND macro. 
- If return code froli\ IL'CII ::: 0, 

a. If WAI! requested !CPlWArI~ = 'Y 
1. If user exit specified 

I CPLUSEXT ~::: 0 I, caB user 
exit .. 

2. If EeB unposted, issue 
macro on EtB be posted 
ICPLWTECBI. 

l.icen::;;ed t1aterial - Property of IBM 
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3. If return code ~= 0, then: 
- Translate and store reason code 

(CPlRETCDI in CPlIST and in 
re~son code field in VNCBlOCK. 

- Set register 15 accordingly. 
- If asynchronous return code (reason 

code '" 0: 
a. store message ID (VMCMIDP) for IUCV 

function execution in VtICBlOCK. 
b. Store actual length of reply in 

VMCBlOCK and in CPlIST. 
- If return code from lUCY ~= C, then: 

a. For any return codes > lOCO (CP IUCV 
eodes), subtract 900. 

b. Translate any codes that .ap to VSE 
codes. 

c. Store actual return code in VMCRETCD. 
Store translated return code in 
CPlRETCD. 

d. Set register 15 to indicate either a 
severe error (12), a Yarning (8), or 
an informatory message (41. 

~ If the request is for a RECEIVE: 
- Initialize the VNCBlOCK and IUCV 

parameter list with: 
a. Receive buffer address 
b. Receive buffer length 
c. flag to indicate that path-id is 

specified. 
- Unpest RECEIVE ECB. 
- Issue IUCV RECEIVE macro. )IUCV RECEIVE ~acro 
- If condition code'" 2 (no message found». 

set CPlRETCD to indicate condition. 
Set return code (register lS) to 
indicate a severe error 112}. r-1 
Branch to EXIT lOGIC. )1 A i Page 208 

- If return code ~= 0, then: \ I 
a. Translate any codes that map to VSE 

codes. 
b. Add 100 to all CP IUCV codes. 
c. Store actual return code in VNCBlOCK. 

Store translated return code in 
(PlIST. 

d. set register 15 to indicate either 
a severe error (12). a warning (8). 
or an inforaatory .essage ~4). 
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esc Syst€~ Dependent Routines (~ontinued) 

.• If the request is far. REPLY. 
- Initialize the VNCBlOCK and IUCV 

parameter list with. 
a. Reply buffer length 
b. Reply buffer addre.s 
c. Flags to indicat. that path-ld, 

•• g-cla.s, and msg-id are specified. 
- Unpast RECEIVE feB. 
- Issue IUCV REPLY •• CEO. 

If condition cDde ~ 2 (no message found), 
set CPlRHCD to indicah 
Set return code (registar 151 tD 
indicat. a .evere errar 121. 
Branch to EXIT lOGIC. 

- If return cDd. ~= D. then: 
a. Transl~t. any cDda5 that map tD VSE 

codes. 
b. Add 1I1lO t@ an CP lUCY c@das. 
4.:. 51:Dr. actu1lIl return eodl!J in VNCBlOCi(. 

Store translated return code iiil 
CPLIST. 

d. Set register IS tD Indicat. aithar 
a severe error (12). a Yarning (Sl. 
Dr an inforMatDry massag. (41. 

~ If tha r.~u.st is fDr a WAIT 
o If ECBPOST = 'O"S. thenl 

REPLY nacr@ 

Fia!]fe 208 
\ I 

- Issue WAX,fCB nBcrD DR ECa tD ~ 
posted. 

'k -f ~~Io!AHECIB m@lcro 

I 
I 
I 
I 
I 

- Unpost W~IT EtB. 
- If reason cad. ~ D. tben star. reply 

length in CPLIST and in \n1CBlOCK. 
- If reason cade ~= O. tben: 

l'Il. Translate and $tDr~ reaSDn ega. 
in CPlRETCD of CPUSl. 

b. Set register 15 to indicate either 
a severe errDr 1121, • uBrninr 18J. 
ur an infur •• tDrr .essag. 14 

! r' :f tr.e request is fDr an ACCEPT: 
Ini tiilllize the Vt'lCBlOCK <ll!Hil IUC\? 
p.r<ll~.ter list Yit~, ! 

! 
~ 
i 
I 

I 
i 
i 
I 

ill. Path-id 
h. User dat<ll 
c. Nessage limit 
d. Flags to indicate 

specified! 
- Clear error flags in 
.- Unfost CONNECT ECB. 
- Issue C!1SIUt'l ACCEPT 

tht 'Pat~-id i11: 

Vl"lCB lOCK 0 

WlaC1fOo 

lie~n$~d Mat~rial - Pr@perty @f IBM 
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DSC Systea Oependent Routines (continued) 

- If return code q=O. thenl 
a. for any return codes> 1000 (tP IUCV 

codes), subtract 900. 
b. Translate any return codes that Map 

to VSE eodes. 
c. Store actual return code in VMCBlOCK. 

Store translated return code in 
tPlIST. 

d. Set register 15 to indicate 
either a severe error (12). a 
warning (8). or an informatory 
message (4). 

- If return code: 0, set up CPlIST 
with the followin§ passback infor.ation~ 
a. Target user name 
b. User data 
c. Address of CONNECT EeB 
d. Address of wait ECB. 

e If the re~uest is for a CONNECT 
or OPEN: 
- If re~uest is for an OPEN: 

a. Initialize DISKID paraaeter 
list uith ODNAHE frOM CPlIST 
(CPLDDNAI'f ). 

h. Store DONAME in VMCBlOCK (VMCDDNAM). 
e. Call DISKID funeti@n via 

SVC 202. 
d. If return code = 0: 

+---1----+)11)151(10 (SVC 2@2) 

1. Set up exit address (address @f 
External Interrupt Handler) in 
CMSIUCV PLIST. 

2. Store the virtual deviee address 
in CPlIST and in VMCBlOCK. 

3. Store the block size in CPlIST 
and in VNCl3l0CK. 

4. Store the offset in CPlIST and 
in VMCBlOCK. 

5. store the virtual address. bloek 
size, and offset in lPUSER for 
IUCV funetion exeeution. 

6. Store "*BlOCKIO" in CPLIST llIiH! 

in field for target application 
name IVMCTOAP) in VMCBlOCK. 

7. Set VMCfPDTA flag to indicate 
message uill be in parameter list 
tor bloek I/O. 

e. If return eode ~= 0, then: 
1. store return eodes in CPlIST and 

in VI'1CBlOCK. 
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CSC Sy$t~m Depende~t Routines (eo~ti~u®d~ 

2. Set return code in 
to indicate m sever~ 
Br~.I'H:h to EXIT lOGIC. 

- If :rf!~uest is; for III tONHECi~ 
a. Initialize the VMCBlOCK 

parameter list ~ith: 
1. Partner user na~e 
2. User data 
3. Message Ibit 

b. UIlP@Si: CONNECT [Ce. 
- If request is for CONNECT @r OPEN~ 

a. Initialize the VNCBlotK ilnd XUCV 
para~eter list ~ith w~rtll®r user 1I~~e. 

b. Ullpost CONNECT ECB. 

h9'~ ~OS 
I 

c. Iss~e CNSIUCV CONNECT iliillCI'@. ~ ?tMSIUCV t~EtT maer@ 
d. If return code ~= O. then! 

1. for allY return ecdes > 1000 [CP 
IUCV ~@de$). $ubtr~et 900. 

2. Translate any ~ode$ that map t@ 
'liSE codes. 

3. St·ore @lctu<l!l rebllltl'l code lit 

4. 

e. JI:f 
L 

2. 

3. 

4. 

5. 

VNCBlOtK. stolte translate~ r~t~~~ 
eode 11\ CPLIST. 
Set register IS t@ i~~icate either 
<l! severe error (12). ~ ~@lrnin~ 18~. 
@r an informatory ~essage (4). 
return eode : D. then: 
Store address of CONNEtT EtS i~ 
WAIT EtB ICPlWTECB~ in tPl~ST. 
Stolte WAIT ftB in CONNECT EtB 
{CPlCECS) in CPlIST. 
Store a<ik!.ress of SIEN!) IEtB in 
tPlSECB. 
Save p~th-id in VMtBlOtK f©~ 
fuhu:e caUs. 
U WAIT re'll~.Ihl!$til!d: 

- If use~ ~xit specified. t~~ft 
ea:U user exit. l}"U$Ei'i! EXIT" 
If WAIT EtB u~post~d. issue 
WAITIECS Oil 

~ Issue WAITEtB @1i'! 

posi:l!!d. 
- Set return code to @. 

~ )~~ITECB macro 

f. If !'Isy!~ CJ!U:@i'!O\lS li:@t'l.ll'l!i\ colli@ ~ :!':i!<ilSGi1l 

cede! q: @: 
1. If re~\lest is for OPEN: 

- Add HHI t@ !'Ill !'Isyftclilr@1I'!ollls 
return ecdes and ~as~ back i~ 
CPlIST ~C~lRETtD~. 

- Set re~ister 15 t@ CPlSEVER {l~} 
t@ lli i;;\\lVerfi <2ll:lHIll:'. 
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2. If request is for CO~~ECT: 
- Pass back reason code in CPlISr 

ICPlRETCDI. 
- Set register 15 to CPlWARN IS) t@ 

indicate a ~arning ~essage. 

o If return code = 0 and request is for OPEN, 
- Store the nu~ber of blocks in the file 

in CPlIST (CPlNOSlKI and in VNCBlOCK 
(VMCN08lKI. 

- Set flag (VNCOPENF) to indicate the file 
is open. 

- If flag (VMCIOFlGI indicates file is 
read only, 
a. Set flag in CPLIST ICPLIOFlGI t@ 

indicate read only. 
b. Store re~urn code to indicat. read 

only in CPLIST (CPlRETCDJ and in 
VMCBlOCK IVNCRETCOl. 

c. Set register 15 to CPlINFO 14) t@ 
indicate an informatory ~ess~ge. 

- Clear u~it bit in CONNECT Eta to 
indicate function has completed. 

~ If the request is for a DISCONNECT 
PURGE, DISCO~~ECT Allor CLOSE, 
- If request is not for CLOSE, store user 

data in lUCY PLIST. 
- If reep.!est is for DISCONNECT All, then 

set code to disconnect all outstanding 
connections. 

- Issue CNSIUCV SEVER macro. ( ~CMSJ[UC'\l SIEVER Dll<iCiCO 

- If return code ~= 0, then: 
a. For any return code> 1000 ICP lUCY 

codes), subtract 900. 
b. Translate any codes that ~ap to VSE 

codes. 
c. Store actual return eo de in VMCBlOCK. 

Store translated return code in 
CPLIST. 

d. Set register 15 to indicat~ 
either a severe error (12), a 
warning (8), or an informatory 
message (4). 

- If return code = 0 and request is for 
CLOSE, then set open flag (VNCOPENF) t@ 
NO indicating that the file has been 
closed. 
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DSC Systea Dependent Routines (continued) 

• If the request is for a RESETR: 
- Set flag to indicate that path-id is 

specified. 
- Unpost RECEIVE ECB. 
- Issue IUCV REJECT macro. I )IUCV REJECT aacro 
- If condition code = 2 (no .essage found), 

then set CPLRETCD to CPLNOMSG. Set 
register 15 to 12 and branch to EXIT ~ 
LOGIC. )1 A I Page 208 

- If return code ~= O. then: , I 
a. Translate any codes that aap to VSE 

codes. 
b. Add 100 to all CP IUCV codes. 
c. Store actual return code in VMCBLOCK. 

Store translated return code in 
CPLIST. 

d. Set register 15 to indicate 
either a severe error (12), a 
warning (8), or an informatory 
aessage (4'. 

• If the request is for a LOGON: 
- Initialize eyecatcher (VMCCATCH). 
- Initialize length of LOGON VMCBLOCK. 
- Store application naae (CPLAPNAM) in 

LOGON VMCBLOCK (VMCvtlID). 
- Issue HNDIUCV SET .acro. 
- If return code ~= 0, then: 

f--+----+)HNDIUCV SET ncro 

a. For any return codes > 1000 (CP IUCV 
codes), subtract 900. 

b. Translate any codes that aap to VSE 
codes. 

c. store actual return code in VMCBLOCK. 
Store translated return code in 
CPLIST. 

d. Set register 15 to indicate 
either a severe error (12), a 
warning (8), or an informatory 
llIessage (4). 

- If return code = 0, then: 
a. Set task-id (CPLTID) to binary zeros 

in CPLIST and in vtlCBLOCK (VMCTSKIDI. 
b. Store the maxilllum number of 

connections inCPLMAXCNS and 
in VMCMAXCNS. 

• If the request is for a LOGOFF: 
- Issue HNDIUCV CLR macro. 
- If return code ~= O. then: 

+---t----1)HNDIUCV CLR .acro 

a. For any return codes > 1000 (CP IUCV 
codes), subtract 900. 
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CSC System Dependent Routines ieontinued~ 

b. Translat@ any eodes that ~ap t@ VSE 
eocles. 

c. store actual return code in VMCBlOCK. 
store translated return code in 
CPlIST. 

~ If the re~uest is for a SETMASK: 
- Store the mask byte in IUCV PlIST and 

VMCBlOCK. 
- Issue IUCV SETCMASK macro. 
- If return code ~~ 0, then: 

a. Translate any eodes that ~ap to VSE 
codes. 

b. Add 100 to all CP codes. 
c. Store actual return code in VMCBlOCK. 

store translated return code in 
CPlIST. 

d. Set register 15 to indicate either 
a severe error 112), a ~ar~ing 181. 
or an infor~atory message (4). 

* If the re~uest is not for any of the above: 
Send back code in CPlRETCO and in VMCRETCD 
to indicate invalid request code. Set 
register 15 to CPlSEVER (12). 

~IEXIT LOGIC 
\ I 

~ 
\ / 

@ If the request is not for a LOGON, lOGOFf, 
DISCONNECT, DISCONNECT All. or ACCEPTI 
- Issue COMPARE and SWAP instruction on 

VHCBlOCK to ensure that a SEVER uas not 
issued for this connection. If no SEVER 
occurred, branch to RETURNeD. 

- SEVERCNO: Set return codes and reason 
codes accordingly. 

RETURNeD 

$ If register 15 <= 4. then store request 
code in VMCBlOCK tor last performed 
function. 

~08 SQllData System logic. Volume 1 
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@ It invalid input 
NORMAL, @li' QUICK 

(If VM, set th~ shutdo~n indie~t@r 
DS2SHTDN=1, so the SQllnS f~teEn~l 
InteErupt Handl~r yill not aeeept neIJ 
userso) 

'I> If StllEN'[)/SHUTDOWN QUICK, is,,,,,!; re!l!$©ft c:ode 
to!l set 

t®r~iftate --------~----------------------~--~ 

~ Set SHUTDOWN-ill-progress 
(YRSTFli'lQS=l) and IF-------~~~--+--l> 

* If \IS!':: 
a 0 Issue CPt TiERNQSCE eomm,md t@ pll:@V1imt 

neu users from "loggi,,9' @I," to 
SQl/OS,2 

If €il:ltOlt* 

1:10 IJeterll!illH'! tile numbel' af "active" Agent 
Structures ! DCECNCT" 1 I and set "nmllber 
"if activ'il agents" c()tmter IYRSj!\C1J1,1';;}0 

" If Vl'h 
•• Disable external interrupts. 
b0 S-at ·"number ifJir activ(~ ~gerd::s~~ ~ountejt 

IYRSACTAGl to the ~umbe~ of in~~se 

pseudo agents. 

'" If ,,~el1.ts all:f! st:Ul 1lctive I YP.SilCTAIS ll()"l; 
~ and, for 1Jt1, reelHlb:J.e for e)(telrl'lal F-'--l~''!1 

il'l1:erru1l'tsl. 

t@IllIll!i!1ui ~ 

SQlIENO/SIU.lll)QWN IJiU@ut am @p<Il!und deh'ijjlb b Sl<!lEHD/SliU'TIJOWN NORI"I.Ilil 
IHspl<llJl : 

"SPECIH ARCHIVE. NO~Ii'tlAl. 00 W!tl<" @ll) 

Dis11'lllIy ~ 
"SQU!JS IS TiE\';!M!NAHHG" (<<)28 

~ Th @r<iell.' @f issuing tile Cpt TERI'lQSCE '~@!Ilr,;<ll"d :i,~ f@:i:' 

R€<lIdy/~I!H;o,..el/.'Y. G~llIIer<'lll, ailil1 Indol1Jb'l: j,gellts 0 ~~@lt a" 
agent is; dis(;olllu!<I:ted f!."@!il the epiC link. it l<'il1 !'lot 
hi!! r<!l(;@l!'ill<!let<l!(L 

EltltDlt detection paints Dl. 02. D3 
I See F©lg@ 224 for llr.!U:nW2) 



~sc Termination Icontinuedl 

® If no agents are aetive: 
a. If VN. reenable tor external interrupts. 
h. Indicate all agents are ~uieseed 

IYRSQOONE=ll 
c. If SQlEND ARCHIVE (YRSTRMAR=ll. then 

set on archive-requested indicator 
IARCHCOH=lJ 

d. If SQlENO NORMAL lor SQlE~~), 
indicate checkpoint required ICHKCNTP=O) 

e. Post the Checkpoint Agent Strueture to 
perform final checkpoint or archive ( ~~~ 

RETURN 
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OSC Termi~atio~ !eontinued) 

ARIC1RM ISQllUS Terrni~ation Routine) 

., If termination has alr~ady started 
IYRSTRMST=ll +-,----~, 

and return to operating syst •• 
with return code 516. 

., Set "terminat i()11 started" indicato:!:' 
IYRSTRMST=11 and ellsura tbat: 

'" 

, Operator CO:>\l1\l.mieations goes to the I system operato¥" DSCOSlCT=D ,!)SCOtl00E=O) 
'I F,or VSE, .essages ara printed ()n botb 

console and printer IDS2DROUT=1. 
, DS2DSPDV=B); for Vt1 messag,es I on the console only IDS2SDPDV=Cl. 

print<!d 

, Operator Communications does 

I inuoke the Dispatcher wait routine 
I OS2IHmH=(j l. 

" If ther,!? is a r:1tu,:'io code. in the DS2CVr 
I DS2RETCD. and 1t 15 greater than 8 i (warninq codel, ouerride any potential 

user return ~ode and reset us~r return 
! code indicator (DS2USERC=D). I Cet reason code from DS2CVT DS2RESCDI if 
~ greater than any reason code passed 

I this routine wben called. 
If return code is zero and is 

, SQL/DS return code)) add 500 return 
! code villue. 

Display mess~ge 
It reaS()R code 2 ! Display message J 

'@ Close the SQL/US data ~:.,~--~--~-.~,~ 

SQlEND/SHlITDCt\;N9:;;0~QUICKij~ 

• Close the SQL/DS trace tape 
it is tl':{~{lted ns a NtJ-=OP 

e any return code is greater 
previous SOLIDS return 
add SOD to it pass 
operating system~ 

the printer 11& was open I 
close it. 

B. It return cade. ensure output goes 
only to the console and display ~~--

b. If nD previous SQL/DS return code. set 
the return code to 5D4 linfor.atory 
and pass it back to the operating 

licellsed Material ~ Propet"ty of ISt'! 

iRETURN TIl 
ISYSTlE~ 
! 
i 

,===---~,~. -=..;. 

i:lisplay: 
'" ERROR OCCURRED !lIU!Hh'G SQLr'tlS n:RMI!'lI,,"nr,N" 

1 Once il.!HCTRI1 has been in",ol<ed, a systelll Dp;n:abn~ 
CANCEL or a VI1/CMS IiX shoulci !1ot ill 

CANCEL or HX is issued, it is 
errOl:. 

REf"SON CODE" 042: 
PETIJRN CODE" ! oe;,::; 

Display 
"ERROR TRYING TD ClOSE 
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os!: Termination !eontinued~ 

systelill. 
@ ll:f \111. issue all :WC\I' lOGOFf. ARltcOM 
® Initialize registers to return to ARICIP! ~ 

systelill clean up routine. ~RICXPI 
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* * * * * * * * * * * * * * * * * * M * * For \1M, "PHASE" I"phase"} is tr<l.nsl",t.,dl 
to '"PROGRAM" !"progr<JlIiI"). 

* * * * * * * w * w * * * * ~ * * * * * * 
o Sat tbe pointers to 

prototype VTABlE!. 

o Ensure me.sage. are printed aceardin~ to 
the DSPlYDEV jparameter iDS2DROUT~~) and tbe 
Dispatcber ~ait routine is not called by 
Operator to~munications IDS2WTOWT~O)o 

.. !f tlH! routine tHl,; c"ln.d by th<!! op1!rallting 
system ab.,nd routine, set the r.aso~ code 
to t •• abnarmal tarmination cada lif V5E. 
p~ss.d by the operating syste~ in register 
0; if V!1. obtained frol!i the abli!nd P5W 
iRtO?lrlrllP'!: cadel. 

far \ISlE. lr<'i!g ist.!!:' !:I can'!:ad.ns th. abl'iolClIlal termil> .. ti"'!ifS cod. IJll!um i&R:l:CAi3E 
is (:GlHed by t!rl@ o1l'eratin!j sysh!i! lit e<iHlt1!lins @ 1J!l.." c<Jlll1!!d by ARIY!1\'lZ L 
Th. abnormal '!:.r~inatian cacl<'i!s are docu~.ntli!d ll'i 
81acra Ref er<p.nce. 5C2£~~!sZH. 'Ilndar the discussion 
instruction and in ~/~~ ~od.s Is.. Q1llRllal far 
furt!H!:!: in!@l'liIillti@l'Il 0 t@ thj!! !l;t<llr.t of, tll .. , <l!~el'ld sail'", 
area {il'l th~ OS2CVT. field 
for VN, register 1 to the start @f tille t1M!S Al!;,~l'!d !><iI\I@ aril!<ll 
IOHSABW eSEtT il'i Th", abl'lormal i!:ermimsti@l'I eodi@ I;;; @1bt,1!ilu!;@ 
fEQ~ th@ iilbe~cl PSW interrupt code. These codes are do~~~el'lted in 
VM/SP S~ste~ ~essages and ~, SC19-6204, ~l'Ider t~e disc~ssi@n of 
eMS abend cad.s. The aberld PSW <!l1d ll:@gister;;; Olt tl!,4i! time @f~he <Ibel'l@l 
are m©v0d into DS2ABS&. 
Pr~ceding th@ ~S2A6SA A~nd ~~v@ are~ is ~ 
DS2CVT. In addition. th~ Abend 
lTABlEl ~st@blished by" ~nd 

is 
during. t~e SQLlDS 



OSC Ter~ination !continued! 

If the DS2CVT does not contain a pointer to 
the "current DCE" !DS2CRDCE=O), set the 
tracking indicator to O. 3 

.. If there is a ]pointer to the "current DCE" 
in the DS2CVT, set the tracking flag to 
DSCTRACK and reset the DSCTRACK indicator 
.in thl!! DSCAREA 0 Reset the ISQl Operiltor 
Co.munications flags in the DSCAREA. 

• If this rout ina was called by the operating 
system aband routina, resat tha ABE~~ ~ 
exit to allow this routine to be reentered 
on potential future abena conditions. 

* If this routine was entered due to a 
"cancel" request: 
il. Display 1 

b. Display :2 

c. If the reply was 'Y', do a snap dump. 
!The snap dump to be taken is 
according to the SQllDS DUMPTY?E 
parameter. If DUMPTYPE=N vas 
specified, then the default DUMPTYPE=P 
(partial - control bloeks only) ~ill 
be used). 

d. If VM and an "HX" condition, return 
to the eMS Abend routine. 

3 If an Abend condition occurs ~hile iii SQl/DS Agent has been 
dlispatehed, Uie address of tile DeE of that agemt will be 
found in DS2CRDCE. This means that the OSCAREA for that agent 
can also be located via the DCE IDCESRAPI. If the DS2CRDCE 
field is 0, the Abend condition eould have occurred during SQl/DS 
initialization ,;):;;: ter!!linatio;1, or while in the SQl/I)S Dispatcher • 
When the DStAREA ean b@ loeated via tl;" DeE, there is a tracking 
flag set to iIHl!i<cat@ what area. ot SQL/OS "'as executing ynerl the 
Abend condition occurred Ithat is, in the [lSC/UBSS, ROS, AlIX 
(access JI!·odule), ©r called by ARIYI102 I system error routine). The 
setting of this flag dir"cts the Abend Handler in determining 
what functions it should perform. 

I ARISYSDj 

Display: 
1 "SQl/DS CANCEl HAS BHN REQUESTED" 10351 
:/ "If YOU WANT A DUMP, REPLY Y" (044) 

ARICPDHj Isee page 223 for module A1HCPDM) 

e. Terminate SQlIDS. ---------------------r--~ 

~ If VM and called by SOl/OS Interrupt 
Handler IARICINTI for a systerr, put out 
systerr message tor ARICINT, error +-------4---~ 
detection point xx. 

~ If the abend condition yas il progra~ cheek 
in the AUX (access module) and it Yas in 
the range of a data exception to a floating 
point divide, go to 

@ Display abend save area IDS2ABSA) 

e Determine the address of the instruction at 
the ti~e the abend condition oceurred 
I that is, tile "'failing address"). 

SQllData Syste~ logie, Volume 1 
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CSC Termination Icontinued' 

@ If ARICA8E ~as not called by ARIYN02, 
Q. Display the abnormal termination 

cad'll 
Do Display the "progr,HI old] PSI>!'" 2 

8 Display the general purpose registers at 
time of failure 

@ locate the phase containing the 
'"failing address", {f--~~~~~-~~ 

@ If the phase was located: 
~. Display ~ } 

Isee page Z19 for the subr©utifie) b-~ ____ ~ 

b. Xt register 13 pOln~s to a 
"potential" save ilreill oddress ilind 
the save area back pointer isave 
allrea ,. 4) contains a "potential" 
save area address, display ~ 

® Usin~ the register 13 back pointer. locate 
the return address to the ~odule cmlling 
the ""failing" module a!1ld find till!! plHilse of 
tile "calling" module. .....-.1.. __ '""1 

1 "A1BTElm COOE ece AT <Ila,Hiaa" 
2 "PROGRAH OLD PSIolI IS, )OOO(JOOfJ{ XJ(J{)OOO(J{" 

cee - is the abnor~l!Il ter~ination cod~ 
aaaaaa - is the failing address 
)OO(X){l(l(l( - is the PSt.! sel"arated inh; t!<Yo 4-b~'t., s@e'i:ions 

lJ isp lilly , 
"fAILURE AT OfFSET +1l'iIlIUlI!Ui ill X1000(X){l{ PHASE ilIaaa!.U1! leo 

N@'b~ 1 ~ Th<1l list of "'mown" phas€! ;ulldrl!ss\!!s is l@eill'!:l!d ill> t~l" i:iSZCVT. 

Display: 

"!'lIlIUH11'1 is tile hexadecimal offs€!t fror~ th" start of tile 
phase I the ii!l<Mlress derived ifl':ol!! the PSW in tll@ illben.d 
S"VI'! arl'!ill). This value can be .. dd,ed to Ui11i !2iHISI!! 

address obtained fram the linkaga-editor 
in determining the !IIaQule< 

~xxxxxxx is the name af the 
~ is the starting acldr ••• of ~her~ the fha •• resides 

in st@rage. 

IOf ilIIlURE AT OffSET ~ni1lUlnn XN MODULE A~l)oo().( rr. dd<J!'" 
Note 2: The lllodule name is f<Hln@ usinf the "(!y<!!catcher" 

in the lllDdule where the failure aeeurr~d. Xt is 
found by following the register 13 sava ar •• back 
chain painter Iregister 15 of tbe ealler of the 
failing ~oclule points to the entry point of t~. 
faHinr module). 

is a b~xadeci •• l value, tbe offset from 
Page 

L-____ .,.l 219 
stal't ¢Jt tile illlodule to the '"failil1g cldclr",ss"' 

Ithat is, the addres. derived froa the PSW in th. 
abencl Bave .u:ell). Tbis value Cim be t]sed ~hen l.Qok:i3i1f 
at an .s.enbler souree listing of the refereneed 

@ If th. calling phase uas found. 
i2 0 iOisplay "CALLED fROM OFfSET +IIIiUiiUUI'! 

in xxxxxxxx PHASE (aaaaaa) +-,r-~----~ .@dule (ARIxxxx~. 
! Sell! Note 11 ~ P<i!iT<lli is tile l1la!lll!! of 1"<:lis :/.'" 

t i:~e lOX $e'OJ~nll bo If the back pointer in the 219 
caller's save area contai!1ls ~ 
"potential'" save ilirea iu:!dress, 
disphy "CAllED fROM OfFSET "nmmnlll 
IN MODULE ARhxx)( lIy.cldd" +-,.--...l.._~ 

(See Note 2» ~ Page 
'--"'<F""-....J21'lJ 

from the II:!Odlllfi 
bytes Fast the ~odllle entry pointo 
~"r.ddd is; tfi@ compilation dah of 'UI,~ )\I(1(1<l1@. l[t i!> 
also oltrl;:mined from the module '"ell'eeatdler" field. 



DSC Termination (continued) 

I-If this routine was called by the operating 
syst€~: 

i a. Display the storage around the ~~. 
I failing instruction I t J~J 

h. If the failure was due to a -----
"potential" uild branch display 
"POTENTIAL WILD BRANCH AT aillla<la" .:! 

1. Using the register 14 value, 
locate the phase containing the~ 
BAl!RJ instruction ~ ~I fINDPH iPage 

219 
2. If the 

Display g 

Normally, the area displayed is 80 bytes af storage 
beginning 32 bytes befor~ the failing instruction 
lar BALIRII. If the failure is in low storage Inear 
location 0), then the first 80 bytes af storage is 
displayed. 

2 If tbe program check is an operation. addressing. 
or specification exception, then the address in 
register 14 lin the failing aodule's save areal is 
decremented ta deteraine if it follows a SAL 14 or a 
BAlR 14,15 instruction. If so, then failure could 
!L~ due ta an invalid branch address; therefore, it is 
assumed to be a "potential wild branch"'. 

3. If the name of the ieyecatcherl 
module containing the BALIRI 

"BALI R ~ AT OffSET HUllum!'! ill XlOOOOOO( PHASE (1llaaaaa I" 
(See Note 1 Oil page 215) 

can he determined, OispllllY: 

4. Disrl~y the storag~ around the 
"BALI R l U OFfSET +IlIUll'lnll IN MODULE ARIxxx)( yy. ddd" 
(see Note 2 Oil page 215) 

BAlIRI instructioll 1 
!-..---+-~ ['-_-~-~-~_-CO-~-p-. """ 

® If the error was a program check in the AUX 
(access module) and it was in the range of 
an operllltion exception to sFecification 
exceFtion 

~ If SYSMOOE=S or if the abend conditioll that 
occurred vas not in RDS nor ill the AUX 
(access module), then: 
B. Call SYMPSTRG to put aut SymptOM 

CONTl (page 2n'l 

string 
h. Take ill dump according to the 

DlJl-1PTYPE para!!'.et!'r 0 

( ~I ARICPDMi 

c. If VH and called by operating system, i I 
call SETMASKS ( . ). SETMASKS Ipage 2191 

d. If VM and called by SQl/DS Interrupt L-________ ~ 

Handler IARICINT) for a systerr, return 
to the eNS Abend routine. 

(page 220) 

e. Terminate. ~ ~~ARlcrRM (See page 211 for module ARICTRH) 

® If SY~~ODE=M and the abend condition 
occurred in ROS or a non-frog ram check 
abend condition occurred in the AUX (access 
module): 
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DSC T@r~in~tion leontinued~ 

!I\. U VM, cdl ( 4 (,ag® 2!9~ 

b. Tillke ill QUIlIP aC(:@l;'dillg to the m.JI1P1YPIE 
paraMeter ~,--------~--~~----~~~~----__ __ 

c. l~itiillliz~ to rollback the logieal unit. 
@f ~ork i~--~--·----~~--~--~~~ 

::l:e::::s:::e:o put out sy~ptom ~RI~~=I REruR~ COOlE i"~Oi'i AiUnz::;;," ~ 038) 

sir ing +--~ (page 220 I 
!lind terlilil1<!1t~ 

d. Indicate rol1bill~k stillrted illnd 
cOMMunication link is tD b. 
discDnnected/connected 
IDCELKTRM=1 and DCERE5ET=DJ. 
If \~, DCESQlAS=I. 

e. Rollback I back out) tile UM 
f. Set Operation Communication flags 

!D52WTOWT=1 and DS2DROUT=OI. 
g. Invoke the Dispatcher tD do ill 

"co!!lm'Jnicail:i<H1S" uait UJCEXPTN '" 11.~~ 

CONn 
This section at cada bandIes B pragr.m 
eheek in the /lUX I,access i\\odula j 
<10 It \IN, eall 

b, Set the SQLCODE to 802 and add 9tH) to 
the program check code ISQLERRDl 0 

c. If the program check was from an 
operation to a specification exception, 
set the SOlCODE to 906. 

do Ensure the SQlCODE and SQlERRDl are 
negative values and set the character 
string "GENCOOE" into SQLERRP f idd. 

e. Put the message tokens Bnd PSW tokens 
into tlH! SQLERRMT field! "........ 1 
EXCEPTION PSW! 1) PS!-I! 2: P', 
Store tbe message lengtb into the 
SOLERRML fiel<L 

l 

Control I>ill be giv<!m tD the Dispatdl.elr: 
wet ret\irn to this routj,neo TI1€ ",bend condition !..In.l 
baue been cleared and the arent structure cleaned up. 
lhe agent structure can be reused by tbe next user 
~Janting to <:aml'llunicate ui th SQiJUS 
ca •• \inicatian link. 

p1ilga ~19) 

•••• 0 ••• indicates tbe tvpa 
Ifar e.ample. apar.tiaR, data. 
PSWIIJ is tbe first bytes af 
PSWI21 is the second 4 byte. 

program 
or floating-paint-divide 
tbe PSW in printable 
the PSI>! L 
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CSC Ter~ination (continued) 

g. If register does not contain a potential I ARIYM04 I D save area pointer, 
Call SYHPSTRG to put out sy~ptom 
string 
take a dump, I ARICPlJM I 
and termin;:d:e 

h. Search the register 13 save area L (folloYing the back pointer chain) for ~I ARICTR~ 
the entry point to the ARIXEBR module. 

bplay! 
"NO SAVEAREl FOiJNO fOR AfHXRDS" ~ ()36 ) 

SYHPSTRG! Ipage 220) 

(See page 211 for module ARICYRMJ 

i. If the entry point to ARIXEBR is not I ARIYI104 I 0 found, 
Call SYNPSTRG to put out sympto~ 

isp lia1i" 
"ENTRY POIm FOR ARIXEBR CANNOT BE fOl.JWD" ! 03?) 

string, Ipilge 2201 

take 11 dUlllp I ARIC~~] 
and terminate I ARICTRM j 

j. If the entry point is found, set tbe 
ISe$ page 21li for module ARICTRMJ 

Operator Comlllunication flags IDS2WTOWT=1 
and DS2DROUT=OI. 

k. Set register 13 to point to th$ ARIXEBR 
save area and register 14 to return 
to ARIXEBIH. 

1. Return to RDS. ! A!HXEBR~ 
----_._--- --_._------
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esc Te~~ination (cont.inued) 

ARICAB£ Subrout.in~s 

• Convert the phase offset (+nnnnnn 
phase address laaaaaa to printahle farmat 
and create the message: 
~~~)OOCt(X ~~"'f OFFSF..T 

PHASE laaaaaa 

• Display ~essage 
and return. 

Conv@rt 
printable 

"cidclUli 

- Display the message 

se~rch address f~11s within 
ot one of the phase starting a!ld 
addresses i~ the DS2t\tT:> determ in,? 

offset into the phase subtracting 
address frOB the start af the 

liCEnsed Mater hI - Property of IB!1 

xxxxxx - is one af th. fallowing cbaracter strings 
"FiAIUJRE" , "CALLED"', or '"B,<l.lHI 

nnnnnn - is offset lin hexadeciaall fram 
or jjHHhJlle" Nete::U is possible tllat 
~J.~hile j,n. t~e ~;)r!f,"f)lo~fc eod~ «that ],S 

p,ci~t\e:r 

~esult in negative value 

Th" st<:rt 

or 
Ct.::;:,} ~ 

calling module" 
= is the ~la~\e 

@JPFJOlOf; ST~l 

SETt1ASKS 

'the phas4? 

Set .ask~ 

the 
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DSC Termination (continued) 

SYMPSTRG 

• Build appropriate symptom string. There 
are three formats: 

1. For SYSTERRS -
MS/AIH040E 
PIDS/574xSDIYO* 
RIDS/Failing module naae 
PRCS/xx (where xx is systerr point) 

2. For Program Cheeks -
AB/xxxx (where xxxx is abend code) 
PIDS/S74xSDIYO* 
RIDS/Failing module name 
ADRS/nnnnnn {where nnnnnn is offset 

into failing modulel 

3. for Abends other than Program Checks -
AB/yxxxx (where y = S if a syste. 

abend and 
~ = U if a user abend 

and XXxx = abend code 
PIDS/574xSDIYO* 

* Display the symptom string « )1 ARIYE13 

M 514xSDIYO is SQlIDS Program Number where: x: 6 for VSE 
)l : 8 for '\1M 
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® Get an output buffer to build the dump 
display lines and re.et pointers and 
suitcnes. 

@ G~t tour bytes of unprintable data frD~ 
the area to be displayed and ~onv.rt to 
printable hexadecimal {eight byte.l. 

® If there is l~ss than five byte$ c~ 
input data to process go to ----~~----~~----~ 

® Move the data to the output buffer and 
bump pointers to input data and output 
buffer to next ~rDup of data. Go to __ ~~~ ____ ~ __ ~-J 

@ If therll! is from one t@ feur bytes @f 
data left to process, move the data t@ 
the output buffer and reset the pointers. 

® Xi <II title \las specified «:hi nil! in1!lut <F-~H[ ARIYU::l 1 
paEa~eteEsl. display the titl~. --

~ If the current length of the dump are~ 
(t~~NIlEN) is zero go to 

~ If the current length of the dump area 
is less than 32 bytes then set the 
"'pr inter" l'!!Ilgrth i PRmLEN) t@ c'!u:rent 
hl'lgth. 

~~HI ARIYE13 I ~iftt Header lin~1 ADDR 

'" Build up outPllt "message" 116 bytes @f 
data at a time) uitb the fallowing 
steps. When the area has been dumped. ~o 
t@ 
a. Translate to dump area 

!tURNTPTR i~to printable he~. 
b. Compute and translate the offset 

!CURNTPTR - INPUTPTRI of the data t@ be 
printed qirOM the point @f the data to 
be printed U::URNTPTIH less 'the :start 
@f the input data IINPUTPTRII. 

c. M@ve the input. eight bytes at a ti~e 
into the output ~essage. 

d. Have and translate the •• x.deci~.l 
character to printable characters 
Inan-printable characters ar. 
replaced ~ith • period). 



DSt TerMination leontinue~) 

222 

e. If the ~urrent line to be printed is 
not identical to th~ last line 

1 

printed ~--------------~-----+I~~st.p ~ 
f. If the duplicate line switch is 

off (0): 
- Set it on. 

Save the address of the input 
clump area tobbe printed in the 
duplicate line field Ito and fro~ 
address portions) and )step k 

g. If th. duplicate lina suitcb Is 
on Ill: 
Nova the address of the araa to he 
dumped into the duplicate line 
fiald (to address portionl and 

h. If the duplicate lina suitch is 
on (1) displays 

1. Reset duplicate lina switcb 
IDUPSW = OJ and move n.~ 
Ressage area and print it, 

j. Save the new lina in the 
field for the comparison 

k. Update the pointers to 
next 16 bytes of data • 

., If the duplicate suitcl'! is; Oll HlUPSW ::: l),~ 
then display the ""duplicate lina message" 

® free the storage obtained tor the output 
buffer and return. 

SQl/Data System logic. Volume 1 

i<: 

"As eada "Hiltl" of dJatOll to be displayed (frol!l t'l!<!!! 
dump area) is processed. it is checked against the 

line that uas displayed. If they are e~ual. 
tlu! lieu line "'ill i'lo'i: be priotted (the last Ibe 

already been displayed). Instead a ~essage ~ill 
",ilieh states "'address TO address 

• lINE[ S I SAME AS ABOVE ••• " '''hel\ a !Hi!~ 
line is encountered, which is n@t a duplicate, tile 
lieu lille ~ill he printed. 

[illspl<!!y "address TO address SUPPw:!ESSED. 
UNE!SI SANE AS ABOVE ••• "' 

handles tb. case Miler. tbe last lin. Is 
a duplicate of the prac.ding line. th.t Is, 
t •• first duplicate lin. encountered is .1so 
t~. last line to ba displayed. 

lieensed Material - Property of IBM 



CSC T@rmin~tion ((cntinued} 

ARICPDM ISQl/DS Snap Dump ~outin@D 

~ Initializ8 to snap dump th. ant ire 
if YSE. Dr entire virtual •• china 

@ If DUMPTY?E '" FuB ~ 
Sn<!1l' dump 
Dr entire virtual 
Ii." liSE, dlO!ck if 
th. SVA. If sa, dump 
tll@ SYA. 

<lind r&hll:n 

@ Ii \iSE and! IJUMPTYf'E '" Partbl, sna:!l' dump 
the following: 
B. Partition .av. area Ipr~eedi~~ SQl/DS 

cod€!, DSCID6SS !'lIas",,) 
h. C~:mtlCol 1>1,,<::1<5 after OSCIDBSS phasi!! 

hei ort! ROS l'has(!! I if l©aded ~ ~ 
e. Control blocks after RDS plilas@ lif 

loaded) 1llld before "user phase"' (if 
loaded - SPM ollly) 

d. Control )blocks after "user pilla:;;<il" lif 
J and Batell Resourcii! Mana~er 

phase (if loaded - SPM only) 
Control blocks after til. Batch Ae.aure. 
Mallager phasa Iii loaded} up to 
the and of the partition ~f~~~----' 

f. lhe DSC/DBSS and RDS link ~al's 

.. If V!'Il "HId = Partial snap dU!!lp the 
follclJiil'!g: 
a. Area betueeil'l the start of the vi~t~al 

~aehine and the VM Resource Manager 
!if loadedl. ~ 

b. A~ea betueen the VM Resource Manager 
and the "user )flrogra!!l" I if lO:Hl.d~!(:1, 
S\IH1 only 2 ) • (-"-~--ll--""'--~ 

1 If $Oil!@ tlile cad>!! 1m in the di$c,~nti!l'u'!l'll'" 

I'!EI~H 

<lrea (Ib@l'ond the .m;;! ©f ti'aa v i~:hml lIloH.:!ti'Hl! ~ 
al~a lb", dump&cl. 

:l! If ti!fl "U$@l(' II'llila!lHii!" @r '''us@rt \;;I,..", .. ",,,,,,, ill!l SQlltlS 
thl!) h:s'-!: 

it 
1M ill 

su~h ~$ ijBSU. PREP. 
di<lil!:acters (If th!!! ph .. ",!!! 

b thll! 
it !:nil 

clm.!>. If th!!! "USl!)" pIlGls>ll!" If.ay ~\!t ~® 
,~©~l@d <1$ E'1!!!!l'!trant, il!i1t©l th<l!:t€f@li:'i!! tl<iJll! \1i'l:«I1 dat<l 
illlrlHI!!j tlll"ri: llI<!!illd t@ bi!! displayed! • 

e. Area betueen the "user '-- .....J 

loaded, SVNM only) and 
code. 

d. Area between the RDSIDSCIDBSS code and 
the end of the virtual machine. +-,~--~~--~ 

e. The DSCIDBSS and RDS link !!laps 

(l RETURN 
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® Ensure that Operator Communications goes 
to the system operator (DSCOSlCT=a. 
DSCOHODE~O), that messages are sent to 
both the console and printer2 (DS2DROUT=1. 
DS2DSPOV=B), and that Operator Communica
tions does nat invoke the Dispatcher 
wait routine IDS2h~OWT=a). 

~ Chack YTABlEl IYTIRESCDI for any reason 
code. If a reason code exists. move it 
to DS2RESCD. 

e S~ve the name of the failin~ ~odule and 
its error detection point ISYSTERR) number 
for the symptom string. 

® If a "llardlJar€ €rror" !DSCHRDER=ll, 
set hardware error return code 1201, 

I display message 

1 When A~IYMD2 is called, it is passed a para~eter string 
containing t~e naa. of the calling module and a number 
(AIUxxxx mil). The nUlilber is considered to be the "error 
detection point" in till!! calling module, that is. the 
point uhere the problem was detected and ARIYM02 is called. 
Nate: No SQl/[)S dump hl<lr "lIlini-duliIp") iJill be taken for ill 

limit error or hardYare error. 

iJispby: 
"SQlIDS LINIT ERROR" « (39) 

Display: 
"SYSTEM HARm~ARE ERROR OCCUf.1RE!)" I and terminate I 

I ® If !'lei ther a limit errOl!;' nor a hard\J,n:.'---~..;l '-~~.~--.--.! 
error, then it is a SQlIDS system error: !:lisphl}' , 

I 

I I 
I I 

II 

Display message 
Set system error indicator (OS2SERFl=ll 
Set interface to SQLIDS abend routine 
!ARICABE) to look as if called by 
operating system ABEND routine: 
III 0 Move caller's 1reg isters into DS2ABS,\'i 

iabend save area} 
b. Put address of caller's BALR into 

PSW field in DS2ABSA. 
e. Set the DSCAREA tracking flag 

indicator to indicate SQl/OS system 
error path !OSCTRACK:081, 

d, Move the abend information qregisters 
and PSWI fro~ DS2ABSA into a mapping 
of the CMS Abend save area, 

a. Sat register D to D labend codel. 

SQlIDnta System Logie, Volume 1 

'"SQUDS SYSTE1'i ERROR" « OlIO I 



DSC Termination (continued) 

t. If VSE, set register to address af 
DS('?/!.BS,l\ .. 

VH. set register 1 to address 
of eMS Abend save area mapping. 

SGiL/DS 13 
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RESOURCE MANAGERS 

The VM Resource Manager description begins on page 260. 
The VSE/Advanced Functions Resource ~nager description begins O~ page 
226. 
RESOURCE MANAGER eRN) FLOW (VSE/ADVANCED FUNCTIONS) 

---------

APPLICATION - ISSUE SQl STATEMENT 

I 
RM ~ IF FIRST PASS. INITIALIZE COMMUNICATIONS 

! 
I 

CSC - GATHER INPUT ROI FRON APPLICATION'S 
AREA(S) INTO A CONTIGUOUS MESSAGE 
I INPUT NAIL BOX) 

1 
~ j.l\RltCC~ 
IRH ~ SET MESSAGE lENGTH AND SEND IT } SENOR ---->'\ 

1 
DSc/RMIISQl WAIT EXIT 
- BATCH/ICCF WAH FOR REPLY 
- ONLINE RH OR USER EXIT 

WAIT FOR REPLY 

{ 
DSC - SCATTER OUTPUT ELEMENTS FRON CONTIGUOUS 

REPLY MESSAGE (OUTPUT NAIL BOX) INTO 
APPLICATION'S AREAIS) 

i 
RN - If FLAG IN MESSAGE INDICATES NOT 

"'END-Of-PROCESS", THERE IS MORE OUTPUT 
SO SET MESSAGE lENGTH '" I) 

- nSE RETURN 

i 
APPLICATION - PROCESS OUTPUT OF SQl REQUEST 

226 SQllD~ta System Logic, Volu~e 1 

I 

I 
I 

I 
I 

I 

[A~!~~0:J 

jeres 
DfHKC 
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BATCH RESDURCE MANAGER 

The Batc~ ~esource Manager phase is 
modules: 

AIHIUIARM. It includes these 

AAlRIRM - InitializatiDn 
AIHRBRM - Mainlineilmcti(IJ11 

- Cross-partition CDlIIlI\Unication ARICCOI1O 
Il\AIClffi3 
ARICMffi3 

- C:ross-parti tiol'l input I<lililbox build 
- Hove cross-partition reply loutput ~ailboxJ t@ 

aFplicatiDn areas 
ARISYSDD - System-dependent routines 

Entry Points: ARlSYSD~ - GE1VIS 

AR1CGSE 
AIHCFSE 
ARIRB13 
ARIRB51 
ARIYM04 

AAISYSD2 - FREEVIS 
ARISYSD6 - CDlOAD 
AR1SYSI)7 - ABEND 
A!HSYSI),<; - POUW" 

- Get stack extension 
- Free stack extension 
- Resource MBnuger NrD function 
- Resource Mana,er WrOR function 

First-l~vel message ~odule 

B<:!ltch 

(;ontrol 
bloclk 
storVige 

cpe 
::DENTIfY 

COlQ,l\!) ) 

Syste~-dependent I Cross
Functions ~Partitio~ 

licensed Mat.rial - Property af IBM 

11Jii ti~li~Iati1}:ra 

Bateh RM 
Main li:ri@ 

\'lllHi-PBrH.tion 

Btl HI:! 
ere 
Messtlg€ 

(PC 
Reply 
Al'pHcil.tiQ!i 

~kUwd Op<!:ratioll 



lou 

DSCIUBSS 

IJS2~10DE uith '5' indicating SPI1 

RDS 

User Application Prograa 

ARIPROID - ClJlOAIJ ARIRBARI1 

Batch Resource Manager IARIRBARM) 
Branches directly to SQl/DS 

GETVIS Space 

High 

228 SQLlUata System Logie. Volume 1 licensed Material - Property @f IBM 



l @\9 LINK 
Batch afpliemtio~ i 

,Iii EXEC SQl *1 ~ 
l lS.V(!UlltP~Dn 

BUR 14.15 

4 A~IPRIlI 

[ 
- lOAD <lad BIl! b ARIRBARM 

eatch Resoure~ Haft~~e~ 
" If' first ti.u. ini Ua:U~e 

control blocks 
@ Ensure SQL/DS i$ ~eti~@ 
® Get cPt messa~e built 

~ ~<!I SENOR CPt messa,e Ii 
WAIT "-
Move data to application 
End of Fr@cess? 

- ,...... No - Buffer length '" @ 
Yes 
I..'HENEVER 

YES - ABEND 
NO - RETImH 

!:!eso\,u:ce l1alt"gelt' cOl'ltJ:@l 
blocks 

-
ARleNOD il'ldl'c<l!tillg ~ [1 ~ h,r 
Multi-Partitiol1. Mode 

i J 
Batch Resource Manager Assumptions 

The Batch Resource M~llager: 
o Assumas a l-task/l-link relationship. 

'\ 

" 

$ Assumes mode transparency ~ Single- vs Multi-Partitiow Mades 



Note: Offsets are in hexadecimal. The RMlO, RMlT ROlIN, and DS2MOOE are f~lly described in the Data Areas section @f 
SOL/OS logic, Volume 2. 

RDIIN 

! 
IS ROlCO!)!::P <t error code 

sh:ueture) 

RDlSQTIE 

SQlTIE 

! 

SQLTR~lEP 

10 SQLTRLOC 

SQLTMODP 

ARICNO!) (DS2NOOE) 

OC '5' i'M' 

10 OS2MOSCP ~ DSCAREA (SPN only! 

14 DS2MCVTP - t DS2CVT 

IS DS2HRHlP 

oc RHlOSTK ~ t start of stack 

Hi RNUJNXTP - t lIext RNLO 

RMlT 

C 
(Ie RHLTSTAT - link status bytes 

10 RMlTCPlP - t Comm. Mgr. PllS 

14 RMlTICBP - t nUT /TERM dl bUs 

18 RMLTCCBP - t CONNECT/SEND bll< 

lC RNlTNlST- Nailbox PlIST 

1 length of storage 
for batch RMlO, 
RHlT •. 0. 

2 Place to save storage 
Management return code 
after failure to free 
an overflo~ Mailbox 

Licensed Material - Pr@perty @f IBM 



ARIPRDUI 

Entry Point ARIPROI 
o Save caller's registers 

® If Resource Manager entry 
point in SQLTIE is O. t~en 

this is first call, 
- COlGAD ARIRBARN (Batch 

Resource 
- If COLGAD error 

SQlCODE :: -934 
to application 

~ Branch to ARIRIRH 

licensed Material - Property of IBN 

@ If SQlTIE Resource Manager 
entry point (SQlTRMEPI is O. 
this is the first eall ir@a 
applieation prograR: 

Get storage control 
blocks: 

RNlO. RMlT. CPt control 
blocks, CPC buffers 

Put RM entry point in 
SQlHIE 
CDlOAO ARICI10D ~,--+~ 
Xf this is fi~st call from 
this task. Initialize 

control blocks and 
automatic storBge\stBckl 

If not first call from 
tbis task Fr.e up gatten 
star age ~--~--~~~~ 

;1!l'Id use cant)!"o]. blocks "-~~~~-~-" 

gotten tor • praviaus 
modul@ 

tall Batch Resource "anager 
lllCliEi line AR1:RBRI1 ~~~~}--1 

Restore application 
l'€gist~r$ 

Return to application 
follDwing SQL 



fro~ ARIRIRM (page 231) 

~_H __________ ~ ________ ~ 
~~ngle-partition ~ode: 

232 

If it is COMNIT or ROLLBACK 
and application is not in 
work, treat as no-op and 
exit 
Get entry to SQllDS from 
DS2CVT 
Establish addressability 
to the RDAREA 
Branch and link ------------~~ To SQlIDS 

@ If multi-partition mode: 
If COMNIT or ROLLBACK and 
applicati~n is not in York, 
treat as no-op and exit ----+_~ RETURN 
It a CPC link is not 
connected, connect a CPC ~ 

link ~-------------------;~~RICCOM 
If SQl/OS not available: --- ~ 
a. Issue operator message [ 

to cancel, +------------+~ ARIYH04 I 
or wait and start SQLfDS - " 

b. If cancel. set SQlCODE 
to -940 

c. If wait, call ARICCOM to 
do (PC WAIT 

Call ARICIHB to convert the 
RDlIN structure to one 
contiguous message 
in the mailbox 
Call ARICCOH to send message 
to SQl/OS 
If error in send, set 
SQlCOOE ~ -933 
If not end of process. set 
CPC message length = 0 to 
indicate that the reply is 
not complete 

- Continue when end of process 
Perform SQl WHENEVER pro
cessing: 

SQl/Data System logic, Volu.e 1 

ARICCOM 

ARIC!HB 

AR!CCO~ 
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~o If SQlCODE < @ a~d 
catioll specif ied 
ERROR STOP, set rerister 
15 to 8 PDUMP the 
SQlCA, f--------------, 
alld make call for VSE 
CANCEL 

Do If SQlCOOE > 0 or 

and make 
CANCEL 

lic€ltseQ Hateri.,.l ~ Prol'er'tl' of IBM Operill'l:iollil Z::i3 



ONLINE RESOURCE MANAGER 

FrOlli tICSIVS 

ARIRENT 

e Receives control from CICSIVS 
as a result of terminal opera
tor entering transaction 10 
"e1R8" or "CIRT", or troll! 
SQUDS Online Support or "eIRO" 
re~uesting immediate SHUTD~~ 
via 'ATTACHING' the transaction 
"CIRT". 

o Initializes automatic 
storage 

o Enables or disables SQl/uS 

[)FHEAIO 
Gets automatic storage, 
uhich is freed when the 
transaction terminates 

On line Support. Uses HBTRNHil f-~ ARIRENA, for eIRS - - See page 235 and/or ~36. 
to determine the transaction Resource Manager Begin 
that uas entered. or 

o Returns control to CICS/VS. 

SQl/Oatn System logic. Volume 1 

ARIRDISD. for tIRD -
Display transaction 
inform1lltiol'l 

Oll:' 

ARIROIS. for eIRT -
Resource Manager Termi-

licensed Material - Property of IBM 



ARleGSE <mcl ARICf'5E used by aU SGlllDS ~odul@s 
belou AIURENTD f ot:: iHl'tOll1ati c ;:;;t:orillge '1:!)('tellsiofls. 

A!URUB 
Entry 



Online Res@urce Manager - Initiali%ati@ft Detail 

AIURENA 

o Initialize for CICSIVS 
lIlacro interface 

• Process input parameters 

- Toiceni%e 

• load the SQl/DS Online 
Support 

~tack extensio~ 

~ 
~ CICSIVS address CSA 

~ 
~ CICSIVS recdy. 

~ 
~Oken froa input 

~ 

'" Calculate ,lobal RM r----.,If ,10bal ........ ---... 
I.Ioricarea storag. +----+-+1 ARIRECI I D I AfUSYSD! 
require!f.ent and !Jet . ",orkarea >3ZK I.-. ___ .ll 

9'10ba1 storage 

$ Calculate local RM 
stora,e reCljuirelllent [ EXEC CICSIVS 

I II: 
Enable-Edra<:t 

• Enable the Resource +---~--+IARIRECI +1------------------=--=-+ 
Manager (NOSTART) and . -
,et pointer to RMGl. 

@ Identify ARIxOlRM to 

Resource ""nager ARIOOLRrt. 

CICSIVS 
Initialize CICSIVS Resource 
Mana,er linkage (RMI) but still 
disalloy online access to SQlIDS 
H-IOSTARU 
- Record entry point of ARIOOLRH 
- Get ,lob~l area 

co •• unication ~-----1-~ ARletOH r - - = - - - = - - - -
subsvstea and connect 0 Issue SVC 
to SQllDS partition t) Retun 
- Wait as required for asynchronous 

asynchronous passbadc passbaclc 

SQl/Data SysteM lo,ie. Voluae 1 

_____ ! SVC 

I i 0 Insure uni1ueness of RHID. 
I .. _ = I The "x" iI'I ARbOlRH is the 

I RMID input paraaeter. 
I 
Ie Provide access to SQlIDS l _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

licensed Material - Property of IBM 



• I~itiali~e the RM global 
lIorl>: arli!ilt 

B~ild RMtV. RMLT. etc. 
Establish the parti
tiol1l t)oIJndat'ies If or 
the mailbox pro~ess 

~ Ac~ess SQlIDS partition [ Build iiUHIN 

~--~~IAR!RSQlA~ 
for: 

RDI GET RECOVERV 
LIST IRI1RE) 

o If t~e recovery list (RMREI 
shous t~at logical units of 
york were prepared for 
cD •• it or rollback priDr tD 
<I syste~ or subsystem 
f1l1ill.!I!:e, 

Identify each recovery 
token to communica,~on 
subsystem and connect 
to "In-Doubt" XPCC +---1---1> 
Hnk (ARISYSHI 

MillEk link ~s allocated 
!RMlAfREE :: 'l'Bi; 
!~"Ilrk lini~ as ilOt 
RESYNCHRONIlED yet 
U1MlANR :: '1 'I» 

SillV~ recovery token txo~ 
r@eovery list in RMlTTOK 
IRNlTTOK :: RHCVRNRE -> 
RNRETOKII) ) 

Set RESYNC bit in 
(RI'lCVRSYW) 

@ for each XPCC link net 
used tor recoveryg 

D@ a tCRmunieatioTh su~ 
system connect to ill 
general purpose link 
(AIHSYSGOI 

" 
If recovery list (01'1- I 
tained entries, mark link 
as allocated to stop any 
SQl actLvity until all 
in-doubt lUWS are 
resolved. 

ARltCOl1 
@ Issue XPCC SVC 
~ Return asynchronous 

pillssba<ck 

AIHeeD!'! 
e Issue X~C S'\I'C 
® Retu~n asynchrQn@~s 

passbaek 

!nsu~~ u~iqu@ne$$ @t 
recovery token as a" 
illppHci!i\ti<1It !l!G!l\I!! 



• 
Build CICS recovery list 

Initialize pointer to 
recovery list in RECP 
(RECPSETF) 

Set RECPFUNC : RSYN 

Call ARIRECI for EXEC 
CICS RESYNC 

- If ARIRECI return code 
(RECrRETC) is 437. EXEC 
CICS RESYNC not supported 

If recovery list contains 
entries: 
a. Indicate that ARIDISD 

should write diagnos
tic ARI437E - ARI424A, 
restart resynchroni
zation is not avail
able and there are 
in-doubt LUWs to be 
resolved 

b. Terainate via abnoraal 
exit 

.If no entries in recovery 
list, indicate End of 
Transaction exit is not 
available (RMCVEOT:'O'SI 

If ARIRECI return code 
lRECrRETC) is not 437, 
indicate End of Trans
action is available 
(RMCVEOT:'l'S) 

If recovery list is 
eapty, for each link: 

Access SQL/DS partition 
for: 

a. EXEC SQL CONNECT 
b. RDI SCHEDULE 

the CICS resynch process 

, 

r= EXEC CICSIVS -
• Enable the Resource --

ENASLEr---------------------~ 
CICSIVS 

Manager (STARTl ~---l~ IARIRECI .j.1------~ 

238 SQLlData Systea Logic, Volume 1 

) 

Initialize the RMI to a~low 
online access to SQLlDS 

) 
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.. iE)(iit Norll1l:!18 
- Displ~y message 

qJ iExit IU:l!'il,n'mal: 
Display error w.sg. 
Release r€sour~€sg 
t()mmul'ili~ati()n links, 
storage. EXEC 
CICS/vS RElEASE 
iload module), EXEC 
CICS/VS DISABLE 

o Return control to 
ARIRENT 

€l 

AtlHMOt, 
iRetrievE!) iii 

llI€ssa'J® 

lieelllsed Mat@rial - Property of IBM 
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variables 
hd 

MeUodi oil' CI'Il!E';'lti@l'il 2~~ 



Online Resource Manager = Termination Overview 

Use EXEC 
CICSIVS 
interface 

Free storage 

Get 
input 
token 

[ARIsYSD2J [OfHlliJ 

1 ARICGSE and ARICFSE are used by all 
SQl/DS modules under ARIRENT for 
automatic storage extensions. 

24() SQllData System logic. Volume 1 

Convert 
token to 
binary 

~Y~ 

'Comlinmi
cation 
interface 

Message 
services 

Get a 
!r.sg. lin@ 

Display 
message 

[ARt' I ARIROl3 
Entry 

ARIYEl3 

ARIRHSG 
(text only) 

Wrih to 
'l:erl6linal 

<ICs/vS I 
~ARtI I 
[NHlliJ 

Write to systell 
operator console 
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Online Resource M~naqer - Termi~ati@~ Detai! 

from ARIRENT 

i 

ARIRDIS 

" Initialize for 
CICS/VS llHilcro 
interface 

.. Receive input 
p<.n:ameters 

® Extract pointer t@ 
RMGl of ARIOOLRM 

.. If SQl/DS Online 
Support is not active, 
Extract returns no 
pointer to RHGl -
terminateo 

I 
I .. If transaction is 
, tIRO, then, 

i 
I 

If EDT is supported 
and online PM is 
going doun, issue 
:aessage ',120 
If EDT is supported 
Dnd anI in. RM is not 
going cloun. call 
display infor~atian 
((IRD L 
If EaT is !'lOt 
supported, 
message 433. 
Terminateo 

I" Receive input 
meters either via 

I ARIRECI Oli: via 

~tac~ extension 

~ 
CICS/VS address (SA 

~tICS.IVS l1,"iH;eiv® in}"llli: 

~ 
Get pointer te R~ e011ltl1?ol blocks 

* Pag<!! 244 
'\j EXn 

'* Pi3!j"e 244 '_I EXIT 

RECEIVE 

! J[t R~!CRC:.nrr'" X' , tl",m CIRT Mas internally 
iiiH::tivated and input parallle'l:ars ali:e ill iRNCV. 
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Online Resource Manager - lermination Detail (continued) 

242 

o If termination was 
internally activated. 
write message using 
~sg 10 and tokens 
fro~ RHCV 

• IF EOT is supported, 
call display informa
tion (tIRO I 

41 Process input 
parameters 
- Tokenize 

Convert to binary 
if IH!CeSsary 

~ If request is NORMAL: 
- Termin~te if QUICK 

is already estab
lished as the 
termin~tion mode 
TerminClte if <11'1 

CIRT is actively 
processing termi
nate in NORMAL mode 

It RETRY EXEC 
CICS/VS DISABLE is 
indicated in the 

I ARI406A or AR1420A or ARI421A is ~ritten to 
ARIYM04 the system operator console. 

~oken from input 

~ 
~rt token to binary 

~ 

r:l iii Page 244 
\j EXIT 

HIMCVRTRV= 'I 'If;H 
RHCV. go to re-try r--1 
the DISABLE ( ~I iii ! .. Page 244 

EXECDIS 

41 If request is QUICK 
- If RETRY EXEC 

CICS/VS DISABLE is 

\j 

indicated in RMCV, IRHCVRTRY='l'B) 
go retry the r---l 
DISABLE ! * I * P~ge 244 

If NORMAL CIRT is 
active and uaiting 
for <I POST. "escll
late" by cit<lnging 
mode from NORMAL to 
QUICK, and post 

\j EXECDIS 

(NYC) CIRT ~nd r--1 
terminate )1 * I * Page 244 

\j EXIT 

SQllData System logic, Volume 1 lieensed Material - Property of IBM 



Or.lin~ Resource H~nager - Termination Detail ~eontin~~d) 

@ Establish shutdown 
!\lode in ~NCV 

@ Post 1I1VCl <lny 
tr~nsactions that 
Maiting for access 
to SQl/DS 

are 

* F!:'o~ pag'e 243 

'_I 
RETOISC. 

@ If ~ode is ~U!CK. 
Disconnect all links 
to SQUDS 
for <lny link in use,! t 
post tile RI1 

@ If mode is NORtlAl, 
disconnect all links 
to SQl/DS that are 
lIot in use 

@ If mode is QUICK and 
one or more links 
IJ€re in use, 

Set RtlCVPO '" 'l'S 
to indicate a POST 
of (;IR1 is re~uired 

r - - - - - - - - - - - - - -
i ARIOOlR~: Us~ shllltdo~n ~ode 

I I tD control floul 
I~ ~ ~I - QUICK ~eans reject all ~equests 

i - NORt'lAI. lU:;UIS allololl process f Oit 

! units ~ uork until end of 
I logical unit of york l _ _ _ _ _ _ _ _ _ _ _ _ _ 

cOllllllUnic1:lti<!>I1IS 

1 __ ,-

- Wait ~---i----~~~---~---~ 
Go retry disconnect 

" If !l\ode is NOR~jAIL allHIl 
one or more links are 
in \lise: 

Set RHCVPO ~ 'l'B 
to indic~te ill POST 
of CIR1 is required 
Display l1\€ssage 
Oelay 
If ill POST WillS 

received frolll a 
unit. go 
disconnect 

Display 
Blessage 
Tentina.te 

* Page 243 '_I ~nOISC 

~ 
~ 

lIIessage tD systelll <!>I'erillto~ 

~onsole and/or ter~inal 

243 

* Pil!]1! 244 
\j EXIT 

Delay for a time intarval. 
Oefault is 30 se~onds. 
MaxiMum is 1 hour. 

licer-sed Material - Property of IBN Netho@ @f Oper~ti@~ 243 



Online Resource Manager - Termination Detail (continued) 

I@ Logoff froll 
cOllllltunications 

* Fro" page 242 

~ EXECDIS: 
\_1 @ Attempt to disable ARIRECI 

tile SQL/DS Online ~~ EXEC CICSIVS 
Support DISABLE 

@ If DISABLE failed: 
- Display DELAY BSg. ARIRECI 
- Delay E--~ EXEC CICSIVS 
- Again attempt to DELAY 

disable the SQllDS 
Online Support 

- If DISABLE failed: 
$ Display RETRY lIIsg. r--1 
• Terminate I * I * Page 244 

@ Delete the RN load 
Module 

@ Free storage 

\_/ EXIT 

ARIRECI 
EXEC CICSIVS 
RElEASE 

ARIRECI 

(CICSIVS will shut down the access to ARIOOlRM. 
Disable fails if transactions that accessed 
SQl/OS are still active.) 

- free systeM storage 

(If RN work area >32K) ~------~ 
IAIUSYSDZ 

@ Display message 
* FrOM pages 241 242 243 

- free eICS/VS storage ~h ~ 
'--_______ ....I14~ 

r:l-+ 
\j 

EXIT. 
• Return control to ~ r I ARICFSE I 

ARIRENT (this causes - -
CICSIVS to free 
terminal) 

244 SQVOah Systu logic. VolUMe 1 licensed Material - Property of IBM 



Online Resource Manager. - Invocation of Execution 

Online Application: Online Application that 

· previously accessed SQl/DS: 

· · For any synchronization 
1* EXEC SQL •••••• */ - SQL COtt1IT IROLLBACK 
· - DUI TERM 

· - EXEC CICSIVS SYNC POINT 

· - Noraal or abnor.al end 
RI ~.~.~RDIIN of task 
L 15, =VLt.RIPRDH 

,..- f-BALR 14,15 

· · · 
- ~ ARIRRTE 

(entry ARIPRDI t 

DFHRMCAL TO=ARIOOLRM I CICSIVS I SYNCPOIHT Manager 

I I 
CICS/VS Resource Manager linka,. (RMIt 

I 
ARIRHIID, the entry point of ARIOOLRM (see page 247 t 

Licensed Material - Property of IBM Method of Operation 245 



Online Resource M~nager - Execution Overview 

I 
1 [ARICGSE1J 

Get a Synchronize 
SQl/DS with 
process lCICS/VS 

~R:D [MH~ ,-

Details O~ rage 248 for EOSf E~ecution 
Details on page 251 for Synchronous Execution 

ABEND 
tlie 
transaction 

Comllluni
cations 
to SQl/DS 

shutdolJn 
'CXRT' 

I DFH~ ~sYSO;l "AH~~ L:~~ 

1 ARICGSE and ARICFSE are used by all SQlIDS modules below ARIRHIID for automatic storage extensions. 

licensed Material - Property of IBM 



frOl!l CICSIVS RHlr 
with ~1 = ADDR!DfHUEPA~ 

" Reference, 
UEPTAA tor AODR!RHLOI !pointed to 

by Reg'ister HI» 
UEPTCA for ADDRITCAI 

• If AMlD is binary 0 this is 
first call from a transaction. 
Initialize RMLO: 
- Reference: UEPCSA for ADDA!CSAI 

UEFGAA for ADDRIRMGll 
RtlGL for AODRIRMC'II) 

Chain RMLD to the RMlD chains 
- Initialize automatic storage 

Initialize RHWl for interface 
to DFHKC TVPE=WAIT 

" CAll ARIRORt~ 

" Reset R13 ~ith UEPEPSA ~ ~ 

control to eICS/V::;' A~lI 

licensed Material ~ Property of IBM 

~eference UEPEXN fer ADDRiDFHUERTR» 
t@ get routine argum~nt 

~ Based on value of argument2 
~---4~~ GOrO RMAPI 

OJ!: 

GOTO RHEaT ! end {;f task e~d t 
{;J!: 

soro RI1SYNC 

@ Process application"s SQl re1uest 
GOrO RHREHHHl 

~Yll'H;hroni'Za1:i©ra 

~~t~od of Operation 247 



Online Resource Manager - Extended Dvnamic Stateme~ts Facility (EDSF) Execution 

* From page ~49 

248 

ARIRCRI1 IRMA!'I) 
• Store clock for, 

Time in SQl/OS 
or 

---------+---~) r;l lii Page Z48 

Time for link wait 
Issue message 430 to system operator 
if error in setting clock. 

• Reference UEPHHSA to get application's 
RSA and the pointer to ROlIN 

@ Clear SQlCA and initialize 
~ If RH is disabling, 

Post CIRT transaction 
Turn hit UEFHAP!'l off to indicate no 
mor~ RNA!'I calls Yill be accepted 
for the unit !implies CICS abend 
code AE'I'9) 
Return with SQlCOOE = -937 

o If EO SF request is to set exit, 
establish the "User Wait Exit" 
and return -------------------

\_/ RNAPIIlOt} 

r;l i< Page 250 
\_1 RI1RETIlOO 

@ If transaction has a li~k. r---l 
GOTO RNAPI200 )1 * I * Page 24~ 

\j ~HAPI200 
@ Do the RH allocate process, 

- Establish userid 
If transaction previously owned a 
link and it is free. GO TO RMAPIIOO 
Atte~pt to allocate most recently r--1 
used link. If available, I * I 

GOTO RMAPIIOO \_1 

@ Build wait list and chain RMlO to RHCV 

~ Exit to user exit to wait for link or 
I)FHKC TYPE=WAH 

o Unchain the RNlO from the RHCV and 
clear any SE~~ ECBs that may have been 
posted • 

@ If RH is disabling and re~uires POST, 
do the POST 

iii Pa@'e 249 
RMAPIH1!'l 

~i AR!XH 
(user \,pait exit) 

OR 

~L[)FHKC 

@ If us!!r exit requested cancel. return r---l 
with SQlCOOE = - 914 )1 * I * Page 250 

\~/ RNRETOOO 

SQl/Data System logi~, Volu~e 1 

"I 
i 
I 
I Wait ~ill be posted when a 
i link becomes free or if CIRT 
! is ilH::tivated. 
i 
J 
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® SOTO RNAP!OOO to r~try the link 
alloc1Itio!1l ., Page Z48 

\j ~I1APliHHI 

(jo, 

@ iCst:lblish 
and save 

1IS allocated in RMlA 

to thr~i1d RMlTPTR 
in RNL8 

• Store clack for link ti •• hald 

<> Reset "INRH" clock bucket iw SQUDS. 

• If userid est1lblisbed .t .110c1I"I:. t ••• 
is not useria in RMlA, set flaf to do 
SQL CONNECT or implicit CONNECT 

@ Set UEFMSYNC flag to indicat. that UB 
are interested in Synch Point calls 
f or this unit 

248 

pointer to thread IRMLTJ fron RNLO. 
This establishes .ddress~bility to the 
control black and PlIST. in the thread. 

" Hark RIiLT "1NI<I1"' s@ "CIRT OO "'ill kilO!,; 
resource is baing used 

• If application is trying to da Sal 
SCHEDULE without a passyard, return 
yith SQlCODE = -804 because function is 
nat supported for .pplications. 

" Do implicit SQl CONNECT if required ~(~+---~--~ 

• If application is requesting SQl 
tOMl1IT !ROLLBACK: 

S~'II<:hroni:!:e rI 
~ GOTO RNRETOOO I * I 

• Transmit the SaL re~uest to saL/OS 

licensed ~teri.l ~ Property of IBM 

\j 
.. Pilge 250 

RNRETOOO 

S!i!l CONNECT Mill b<ll dOlu! if B IUlt/! uSI'Jrid 
needs to be established for the link. 

ARIRSQlA 
1* EXEC SQl CONNECT 

CALL j,JUPiUlI 

Method of Op~ratia~ 249 



2S!! 

• If user wait exit requested CANCEL: r 
- S~'nchrol'\ize with CICS/VS r=-II 
- GOTO RMRETOOO )! * i * P<;lge 

'\j 
RMRHOOO ~ If SQl/DS Ollsynchronously did a 

ROLLBACK, 
- Synchronize uith CICSIVS { r r-l 
~ GO TO RMRETOOO >1 * I * Page 250 

@ If request was an SQL CONNECT and 
succeeded, save userid in RMLO and 
RMLA. IUserid will be reused for next 
lcgical unit of work of the transaction 
if there is no explicit Sql CONNECT.) 

* From page 249 

~-I'RMRETOOO: 
i,\~/~$ Store clock to start time on 

not "HlRH'". 

250 

~ If SQLCODE<() and SQL WHENEVER ERROR 
STOP is operational. ABEND the 
transaction 

® If SQLCODE>O Ibut not +100~ or 
SQL~ARNO='W' and SQL ~~ENEVER WARNING 
STOP is operational. ABEND the 
transaction ~(---------------

RHRETUflN: 
® If unit still owns a thread, aark 

unit not "INRN" 

3 If RMlOARDI ::: O. then store eloek to 
start time on not "INRI1", 

e If C111T transaction re~uires a POST, 
POST RNCVDECB {NVCI 

® RETURN 

SQlIData System Logie. Volume 1 

'_I RMRET()()O 

DfHPC 
TYPIE=ABENO, 
ABCODE= 'ARlIE " 

DFHPC 
TYPE::ABEND> 
ABCODE='ARIW' 

}~DFHSP 
HPE::ROllBACK 

DFHSP 
TYPE=!WllBACK 

Note~ SQlIDS may asynehronously 
do ROLLBACK for log full. operator 
FORCE command, system error, or 
eommunieations error. 

lieensed Material - Property of IBH 



Online Resource Manager 

IIU1SYNC} 

unit has no 5Ql/DS resource to 
sy.u:iuoniz€!, set IUS of tICS/V:; 
Syncbpoint Managar as foilousl 

For PTC I PREPARE- TO-COMMIT j, 
IllS :; UERFPREP, "FIN is plraparedl'" 

~ If call is for lUW lost to CIS co~d 
start (UERTDGCSJ: 

Indicate that AR!RDISD sbould urit~ 
diagnostic AR!436E in conjunction 
'JiUiI AIU423A imd AR!424A to infon 
operator of lUWs to be forced in 
SQl/DS 

It call is for lUW not knoun to tICS 
I UEIHDGNK l: 

Indicate that AlURDISD s!;l(lIlld 1~:rH:e 
diagnostic ARI438E in conjunction 
uith ARI42JA and ARI424A to 
operator of lUWs to b~ farced in 
SQl/DS. 

If recovery token exists dis not 
nllll): 
Do for nu~ber of links~ 
~o If token in thre~d !RMlTTOK] 

matches RMI token: 
- 00 RNI initialization for the 

f ol.ma thread: 
RMlOlTEP = addr!found RMlTi 
RHlOlTEI:; inde~ of found 

RMll 
RtllOUSTA '" in LUW 
RMlOOlRM '" it is an online 

RMUJI 
- Go to normal sync-poi!ll: 

li'lroc€s'5ing 
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252 

b. Else (no .atch): 
- Set Rl5 = UERFOONE (RM did the 

request 
- Go to RHRETURN 

If recovery token does not exist: 
a. Set R15 = UERFOONE (RM did the 

request) 
b. Go to RHRETURH 

• If unit is in link uait or in RNAPI. 

r:l * Page 254 
'j 

r:l * Page 254 
'j 

handle asynchronous abort and go to r---1 
RtmETURN ---------------l~~1 * I * PlIge 254 

'j 

• Set RHCVIHRM and ini~ialize the SQLCA 

• If RMAPI did not issue synch 
(RHLTRHSP = off). store clock (tiae 
to measure in SQL/OS time) 

• If RN is in shutdoun QUICK mode. set 
R15 of CICSIVS Synchpoint Manager as 
folIous: 
- For PTC. RlS = UERFBACK. "RN is not 

prepared" (illplies CICS abend code 
ASP7) 
For COMNIT/ROLLBACK. R15 = UERFHOLD. 
"Cannot synch nou. Operator inter
vention required" 

Set SQLCODE = -937 
GOTO RHSYNC90 

• If call is for CONMITIROLLBACK. 
GOTO RNCOtmB 

RNPTC (PTC Exit) 

r:l * Page 254 
'j RHSYNC90 

r:l * Page 2S3 
'j RMCOtmB 

• If application is being lIbended by 
RNAPI. or if RNAPI issued SYNC POINT 
TYPE=CANCEL. or if a user cancel 
request. set RlS = UERFPREP and 
return ----------------------------~r-:-l * Page 254 

• Build RNSP (function code. CICSIVS 
information on the unit. etc) 

SQLlData Syste. logic. Volume 1 

) 

'_I RtmETURN 

Licensed Material - Property of ISH 
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@ GOTO SQlIDS for PTe 

@ Set R15 of CICSIVS 
based on SQlCODE and 
UERFPREP or UERFBACK 

~ 

lianag'u' 
yith ~itller 

(COMNIT/ROllBACK Exit) 
,mit of York, 

@ Build RHSP for linkage to ARIRSQlA 

® If CANCEL because of user exit or if 
asynchronous CICS/VS request because 
of transaction abend, 

Cancel process and rollback 
If CANCEL succeeded, mark link to 
uait for cancel to complete and 
GOrO RNSYNC80 

(; 0 lUil \.11m i <t:01t hln!;; 

,. Page 254 
'\j RHSYNC81l 

® Go to SQl/DS for COf1MH/IHJllBACI( f<- -~.~ 

~ If doing resync IRNlANR='l'B), 

Indicate resync done for this tnr~ud 
(RHLANR=' () '6 I 

Scan all threads to cbeck if furtb~r 
resync required !any thread yitb 
RNlANR= ' 1 "B l 

If resync is complete, 
a. For each thread I do 1 to NO LINKS Jg 

- Access SQL/DS partitiDn fDr 
SOL CONNECT and RD! SCHEDULE 

- Set up RMlT painter in AHLO 
!RHLOLTEP and RMlOTEIl far 
cun:en t t!ll:ead 

- Call RMUNAlUl to ul'IBHocah th'l! 
thread. 

h. Reset resync bit in RHeV 
I RI1CVRSni=' I) • B I 

If resync nat complete Istil1 hBve 
takens to resyne], return to CICS 
via normal exit ~ exes 

licensed ~terial ~ Property or IBN 

See ]?age 256 

Se@ llnlge 25{D 
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If fro. page 2!;3 

RI1SYN(;SIl: 
@ Unallocate the thread: 

- M:urk it free 
- Free overflow storage (if any) 

POST (MVC) a waiting RM if neeessary 

@ Based on SQlCODE. set RIS of CICSIVS 
Syncpoint Manager to either UERfDONE 
or UERfHOlD 

@ If SQl/OS eall failed and shutdown 
~uick is not active. activate it 

* iFr@1II rllfle 252 

RMSYNC90: 
• If there is an application ROlIN and 

the thread SQlCODE is valid. lIIove 
thread SQlCA to application SQlCA. 
(Note: The application SQlCA !IIay 
already contain an SQlCOOE. In this 
ease. it is not overlayed.) 

e Hark the transaction as having no 
SQlibS RH thread. (Thread pointer in 
RHlO is set to 0.1 

~ frolil page 2!H 

254 

RtmETURN: 
o Post (MYC) the shutdoun transaction if 

iU!CeSsary 

@ Return to CICSIVS RHI 

SQllOata System logic, Volume 1 

DfHlt 
lYPE=PUT,IHTRVAl=YES. 
ICDADDR=YES 10 interval) 
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AIURSQLA 

® Set addressability for SQlCA a~d 
SQUJSECT 

o Based on function indicator in RMSP, 
"EXEC SQl" for one of the folloYi~!J 
SQl/OS functions: 
- CO~~Ecr ,USERIO IDENTIFIED ~y 

,PASSWORD 
- RIHIN CO"'NECT ,USEiHD 
~ COHMIT WORK RELEASE 
- ROllBACK WORK RELEASE 
- RDIIN PREPARE TO COMMIT 
- ROlIN GET RECOVERY lIST 

© Return (Note, SQlCA has been set 
either by the online process or by 
the SQl/DS partition.) 

51""! pag(\} 256 
fo1t: lIIIore detail 



Online Re~ouree Manager - Send Message io SQL/DS 

Entered from ARIRCRH or ARIRSQLA 

ARIRSEN (entry point to ARIPRDII 

@ Establish addressability to the 
RDlIN and clear the SQLCA 

* Convert the RDIIN structure to one 
contiguous message in the mailbox 

@ If the mailbox build failed. set 
SQLCCDE = -941 or -932 and return 

* Froll! page 257 

\j 

256 

SENOR, 
* Send the message to SQlIDS Ino wait) 

@ If there is a communieation error, 
- Start the shutdown quick process if 

it is not already started 
Set SQlCODE = -933 
and return 

@ If there is a user wait exit 
established, 

Call the exit to wait for SQL/DS 
reply 
If user exit returned with a caneel 
post eocie, set SQlCODE = -914 and 
GOTO RSEN500 

6 Wait tor SQL/DS to reply 

RSEN500, 
o If RM has started to shutdown quiek, 

set SQlCODE = -937, post (NVCI the 
shutdown process and return ----~~ 

r:l ill Page 251 
\j EXIT 

ARDen 
"'user uait exit" 

~ If the user exit returned with a r---l 
c<lncel post code. GOTO EXITl -----+~i >I i 

\j 
EXITl 

SQL/Data Syste~ logic. Volume I 

EtB posted and return 
eom~unieation passbaek 
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I ~ If communications indicates that 
SQL/DS purged the SENOR and the 

. communication user data is >0, set 
SQlCODE : ~812 (message ~as too large}, 
SQlERRDl ~ length in user data~ then 
return 

® If communications indicate that SQl/DS 
purged the SE~~R and the communication 
user data is 0, set SQlCOOE ~ ~916 

loperator aborted the unitl and 
return 

If there ~as a communication error~ 
Set SQlCODE : ~933 

start the shutdown QUICK process 
if it is not ~lready started 
Return 

So move output elements to t~@ 

* Pa!j'e 251' 
'-' EXH 

* Pa(!J® 257 
EXIT 

application's area ~~r--~~--------------~ 

'" If return eode not C, )",i:se "OUT HOVE 
ERROR" internal flag. This is re~uh:ed 
because SQl/DS process may not yet be 
co~plete and history of the error must 
be remembered for exit process below. 

~ If message indicates process is not 
complete (there is more outputl. set 
message length to @ and GOTO SENOR 
for a zero-length message. This 
posts SQlIOS to continue the process. 

* rI'oll\ pillges; 256 

~i!EXIT' ,~/ @ If there IJ;;lS an "OUT NOVIE ERROI(1'". 
set SQlCOOE = -935 

* Frolll p"ge 256 

EXITl, '_I " Rehn:n 

licensed Material - Property of IBM 
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'j SENOR 
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Online Resource Manager - Use EXEC CICS/VS Interface 

258 

ARIRECI 

o Get pointer to CICSIVS EI8 from RMLO 
and get pointer to RECP via register 1 

• Based on functio~ indicator in REeF. 
use one of the following High level 
Interfaces to CICSIVS: 
- LOAD the Online Support 
- ASSIGN the tICSIVS userid in a VTAM 

network 
- RECEIVE a message from the terminal 
- GET/FREE CICS/VS storage ~-----;--~ 
- ENABlEIOISABlE the Online Resource 

Manager 
- EXTRACT the pointer to RMGL 
- RELEASE the Online Support (delete 

the load ~odulel 
- ADDRESS. Get the address of the 

CICS/VS CSA 
- DELAY for a time interval 
- SEND a message to the terminal. If 

the terminal is the system operator 
console. set RMlOCNSl:'l'S. This 
prevents duplicate mess~ge display. 

- RESYNC recovery tokens if any exist 
@ If request is for GET/FREE storage 

area greater than 32K. do ~-------r~ 

DFHEIl 
- Per{@r~ requested function 
- Set EIBRCODE 
- Return 

I ARISYSD~ I 
• Return 

~!Free system storage I 

SQl/Oata System logie, Volume 1 licensed Material - Property @f IBM 



~ Initialize REtP t@ re~uest SEND 
function (for input ~essage and le~,thl 

@ Attempt to display the ~€ssage on 
terminal operator's eonsole 

@ ~isplay message to syste~ operator's 
console if there is w@ ter~inal @r if 
the lH.I:1le:d.c pOl'tiol'l of th<!!! I4€SSOlg€ is r §] 
olle of the folli.oYil'l!p 4tl4, 406, 401. ~~ AIH!UCI . 
41C, 413. 41S. 419, 420. 422. 423, 424. - -
@r 427. 
«Note: If there is @ terminal and it 
is also the system console. ARYR013 
does not do the ~rite beeau~@ A~IRECI 
dr<!!ady did it 0 » +-~ 

The Resou~e<!! Man~~e~ d~ta ar~as a~e the ~ECP, ~EIBp RMAR. 
RNCV. RMGl. RMlA, RNlO, RMlf, RMHR. RNRE, RHSP, and RMWlo 

SIl!@ th.,; "Data Ar@as"' secti@il @f SQI./\OS l@,i". V@lh.!I!H! 2. i@it 

data areas details. 



VM RESOURCE MANAGER 

The VH Resource H~nager phase is ARIRVHRM. It includes 
these modules, 

260 

ARIRVIR(C -

ARIRVRI'1(C 
ARIRCll (C 

ARIRCl2!C -

ARIRHHC 

AR1RHZ!C -

Top Resource Manager module Idoes 
initialization) 
Hain line VH Resource Manager module 
Cancel exit top module linvoked by eMS on 
behalf of an operator-initiated immediate 
command) 
Cancel support exit entry point 
Cancel exit second level module 
Cancel support exit main line 
Implicit COMMIT/ROLLBACK exit top module 
(invoked by eNS on normal or abnormal end 
of co~r.and) 

Implicit COMMIT/ROLlBACK exit entry point 
Implicit COMMIT/ROLLBACK second level 
module 
I~plicit COMMIT/ROllBACK exit main line 

SQllData System logic, Volume 1 

ARXIumu; 

AIHSYSDC 
ARICCO!1(C 
ARICIHB 
ARICHHB 
ARIYH04 
AiH Yli 05 
ARIRBB 

ARICGSE 
ARICI'SE 

Resource Manager IUCV external interrupt 
handler 
VH system-dependent routines 
IUCV Communications manager 
Build input mailbox (lUCV message) 
Move mailbox data to application 
first level message module 
Second level message module 
Call to system-dependent urite-to-operator 
function 
Get stack extension 
Free stack extension 

The VM Resource Manager SUbcomponent includes these modules: 

ARISRMKIC 
AIHRVSTlC 

VM Resource Manager bootstrap routine 
VM Resource Manager stub (a copy of this 
module is linked with each application! 
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R~soure@ M~TIager r~itiali%atic~ 

R<1!tu:nl to 
A)?plicillticn 

DMSFRET C'·15 ABEND Sna)?shot 
Dump 

COllll!lo 

H<lnager 

1 ARIRVSTIC - VH Resource Manager stub Isee page 263) 
2 ARIRVIR!C - Initialization routine !se,~ pillge 264l 
3 ARIRVRHIC - Main-line routine Ise. page 2651 
4 ARISYSDIC - Vii system-dependent routines Isee descriptions 

in Volume 2, Section 31 

Modules called but not shaun in this section arel 
ARICFSE - Free stack extension 
ARICGSE - Set stack extension 

licensad Material - Property Df IBM 

~-~--~~ ~ =----, 
Build input 
mailbox 

Hava .BilbOX! First leva I 
data to message 
stora~e lIlDdul<1! 

f IB.lrlt~.tte~ 

Modules eOllled hut shot.m ollly in the detiJlil See1UOii1l are 
ARIRINTI C ~ lUe\!' <!)(terl'lal interrupt hQ\!ldl<i!r 
AAIRClllC - Cancel exit top leuel modula Isa. page 2671 
ARIRCL2iC - Cancel exit second level .adule Isee page 2681 
ARIIHU!C - b,plicit COM~n:T/ROU .. BACI( exit top level module 

Is.e page 269) 
AiUIHl21C - bplicit COtltlH/ROlLBA.CI( second level 

module Isee pB~. 27QI 

i10,~l!lod OpergjU@l'I 26J. 



VM Resource Manager - Details 

ARIRIHTC (Resource Manager External Interrupt Handler) 

Entry Point - ARIRINT 

e If interrupt type is "completed 
connection", post the CONNECT 
ECa. 

~ If interrupt type is 'pending 
reply', then: 
- Post SEND ECB. 

If audit field is zero. save 
length of reply. 

- If audit field is non-zero, 
translate and save audit 
information. 

o If interrupt type is "severed', 
tilen: 
- Set reason code and sever 

code to 'abnormal sever", 
- If last function vas CONNECT, 

a. If user data is "SHUTDOWN' 
"SVNMOD E " or 'WRONGDB': 
1. Post CONNECT ECa 
2. Set reason code 

according to user 
data. 

- If last function uas not 
COI'.'NECT, post saID Eca. 

- If reason code is still set 
to 'abnormal sever', set 
Vi1ClOCK=l. 

~ If interrupt type is any otiler. 
then! 
- Post SEND ECB. 
- Set reason code 'invalid 

interrupt'. 

® Return to caller with RIS = O. 



ARIRVSTiC 

Entry Point ARIPRDI 

o Save caller's registers 

~ If Resource l1an<l!l',er €iiltry 
pDint iiil SQlTIE = D, then 
first-ti~e praeessing: 
- Invoke the Resource 

bootstrap to get lo~d 
information table. 

- If ceSS-type Resource 
Manager, then use 
lOACSYS DIAGNOSE to load 
Resource Manager into 

- If DHSFREE-type Resource 
Manager, then do NUCEXT 
query/NUCXlOAD/NUCEXT query 
to load Resourc. Manager 
into DHSFREE space. 
Put SQl machine-fa from 
load information table into 
SQlTIE ISQlTSQIDI. 

- Free load inforaution table 
storage. 

~ Put ~~source Manager entry 
point into register 15. 

Branch to Resource Manage", 
load module lentry point 
AIHRVIR I. 

licensed ~laterial - Property of IBM 
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ARIRVIRIC 

Entry Point ARIRVIR 

@ Save register 1 in register 2. 

e If Resource Manager entry 
point in SQlTIE : 0, then do 
first-time processing: 
- Put Resource Manager entry 

point into SQllIE (SQlTRNEPI. 
- Get storage for Resource 

Manager control blOCKS: 
il. RNUl 
b. RNlT 
c. RNXC 
d. Mailbox para~eter list 
e. IUCV buffers 
f. Communications Manager 

parameter list 
g. Stack storage. 

- NUCEXT query/NUCXlOAD/NUCEXT 
<§uery ARICNOO. 

- Initialize Resource Manager 
control blocks. 

- If Multiple Virtual Machine 
Mode (HYMNl, then: 
il. Do NUCEXT to declare an 

"end-at-command" nucleus 
extension for implicit 
COMMIT/ROLLBACK 

b. Issue IHNeND for SQlHX 
to establish a CANCEL 
support exit. 

AIHSYSDll 

Call Resource Manager 11l11in ~ ~ I ARIRVRM 
line (ARIRVRMI. -

® Restore application registers. 

G Return to application following 
the SQl state~ent. 
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ARIRVRMIC 

Entry Point ARIRVRM 

• If Single Virtual Machine Mode 
( SVMl1). then: 

If "modify cancel support 
call", return to caller. 
No cancel support for SVMM.--t--+ RETURN 
Get ARIXERO entry point froll! 
OS2CVT (entry point to 
SQL/OS ROS component). 
Establish addressability to 
ROAREA for stack management. 
Branch and link to SQLlOS. SQLIOS (ARIXERD) 

• If Multiple Virtual Machine 
Mode (HYMN), then: 
- If "modify cancel call", 

then: 
a. If "remove cancel exit", 

then issue IMMCHD CLR to 
clear the CMS SQLHX 
immediate command. 

b. If "define additional 
cancel cOlllmand name", then 
issue IHHCMD for Pfssed 
cOlllmand name. 

- If not "modify cancel support 
support call", then: 
a. If IUCV path not 

connected. connect an 
IUCV path. 

+-4---+) [ ARICCOM 

b. If SQL/DS not available, 
issue a message and ARIYM04 
cancel the application.~-+-,~-------~ 

c. Call ARICIHB to convert 
the ROlIN structure to 
one contiguous message ARICIHB 
in the lila ilbox. 

d. Call ARICCOM to send a 
message to SQL/OS. ARICCOM 

e. If an error in SEND. set 
SQLCODE to -933. 

f. Issue WAITECB to wait :t 
on either the IUCV SEND 
or the CANCEL ECB. WAITECB .acro 

Licensed Material - Property of IBM 
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266 

go If the IUCV SEND Eta was 
posted, call ARICNHB to 
move data in mailbox tO~1 
application output 
variables. If not end of 

h. 

process, set IUCV message 
message length to 0, and 
return to call to ARICCON 
for snro. 
If CANCEL ECB ~as posted, 
then: 
L Initialize cancel 

continue control 
IRMXCCONT = 'Y'l. 

2. If cancel exit exists 
IRNXCCXIl ~= 0), then 
branch and link to 
exit pointed to by 
RHXCCXIT. 

3. If RHXCCONT = 'Y', then 
set SQlCODE to -914 to 
indicate an operator 
cancel. 

4. If RMXCCONT ~= 'Y', 
then return to the 
WAllECS to continue to 
~ait for the SEND ECa 
or the CANCEL ECB to 
be posted. 

- Perform SQl ~~ENEVER 
processing: 
a. If SQlCOOE < 0 and 

appli~ation specified 
WHENEVER ERROR STOP, set 
register 15 to 8. give 
a snapshot dump or ~(--~r, 

SQlCA, and cancel the 
application. 

bo If SQlCOOE > 0 and 
application specified 
WHENEVER WARNING STOP, 
set register 15 to 4, 
give a snapshot dUHp ~~----~ 
of SQlCA, and cancel 
the application 0 

- Return to caller (ARIRVIRI. 

SQl/Data Syste~ logic. Volume 1 

I 

I 

ARICI1I1B 

Cancel Exit 
Routine 

I ARISYSDA! 

rm~1 

F9 
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@ Usin~ eMS IMMBlOK. ,~t ~ddr®ss 
of ARICNOD; using ARICNOD, get 
address of Rl1l0. 

® If RMlO eyeeatcher is 
initialized, then. 
~ Using Test and Set logic, 

checK cancel exit control 
byte I RMlOINC)( ). If byte 

t@ cancel 

exit processing. 
register B t@ 
~ s save [n:e~,., 

to eMS. 



AIHRCl21C 

Entry Point ARIRCl2 

® Using RMlO. get the address 
of RHXC (RHLORMXP), 

* If RMXCXC indicates waiting 
on an SQl re~uest, post the 
CANCEL ECB to cause this SQL 
request to be canceled by the 
Resource Manager cancel 
support. 

* If RMXCXC indicates waiting on 
COMMIT or ROLLBACK, set the 
RMlOCNSV flag on to let the 
Resource Manager support know 
a cancel request was attempted 
on a COMMIT or ROLLBACK. 

~ If not waiting on an SQL 
re~uest at all. set RMXCXC to 
RHXCCAN 1-2) letting an 
application knou that a CANCEL 
has been re~uested and post 
the CANCEL EGa. This will 
cause the next SQl request to 
be canceled. 

~ Return to ARIRCLI. 
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AIHIHU(C 

Entry Point ARIRTll 

@ Using CMS SCBlOCK, get ~ddress 
of ARICMOD; using ARICMOO 
get address of RMlO. 

@ If RNlO eye catcher is 
initialized, then, 
~ Using Test and Set logic 

ch@ck termination exit 
control byte !RMLOINTNI. 
If byte indicates reentry 
to exit. immediately return 
to eNS. 

- Save caller's register 13 
in RNLOCA13. 

- Set register 13 to point to 
Resource Manager save area 
(RHlORHSA 1. 

- Call ARIRTl2 to complete 
tbe cancel exit prDcessing. 

- Reset register 13 tD 
caller's save areao 

~ Clear storage acquired by 
the Resource Momilger, gettinl)' 
langth from RNlD IRMLOSTRL 

~. Free storage acquired by 
the RasDurce Hanagero 

@ Return to eMSo 

licensed MaterialL - P:COl'artll of IBI1 
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ARIRTl21C 

Entry Point ARIRTl2 

$ Using register 1. establish 
adclressability to the CMS 
parameter list. 

o If the parameter list indicates 
a nor~al end of command, put 
'COMHIT • in the SEVER 
parameter list user data 
fields to indicate a COMMIT 
SEVER to the SQL/OS machine. 

(I If the parameter list indicates 
an abnormal end of command. 
put binary zeros in the SEVER 
parameter list user data 
field to indicate a ROll8A~K 
SEVER to the SQL/OS machine. 

(I Call ARICCON to request 
a SEVER. 

+--+~) [AR~J 

o Call ARICCOM to request 
11 LOGOFF. 

@ Issue a NUC~~ROP for the 
end of command NUCEXT ARIRTll. 

(I Issue NUCEXT query to cleterl'!ine 
if the Resource Manager was 
loaded as a nucleus extension. 

G If Resource Nanager is a 
nucleus extension. issue an 
ATTN to schedule a NUCXDROP 
of the Resource Manager on 
return to eNS. 

~ Return to ARIRTll. 

27@ SQL/Data Systel'! logic. VolUMe 1 

ARICCOMJ 
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DBSS INIT!ALIZATION 

DBSS INITIALIZATION = GENERAL FLOW 

Licensed H~teriul - Property of IBM 

OPEN 
DB 

FHES 

ADO 
DB-

INn 
UJG 



DBSS INITIALIZATION - DETAIL FLOW 

ARIYTOO 

B'll TPHAP entries 
@ Initialize the Work 

component ARIYT02 

@ Allocate and initialize the a TP
" 

first TPHAP for the Operator 
Agent ARIHO., 

,AI' entry 

@ If SQl/OS tracing is 
specified (TRACDBSS and/or 
TRACRDS parameters), 
ini tialize Trace 

@ Initialize lock component ~ ~I AIHYK42 I -
@ Initialize counters 

~RICTRI 

[ARrn~D 
~ If STARTUP='C'. invoke the 

Data Base Generation I AIHSPFM I process ! ! til Pag/i! 2741 

@ If STARTUP='R', query the I AIUYN04 I the operator whether to 
continue or cancel 
(Message ARI204DJ. I ARICTRM I If cancel call ARICTRM. 

If STARTUP~='C', open data 
[ ARIH22 ~ -pase files. 

@ Initialize Storage I ARIYI21 I component 

6 If STARTUP='R', then I ARIYL22 1 (l restore the data base e Page 419) 

@ Open DBSPACEs for I ARIYI2611 processing 

~ If STARTUP='[', then more 
DBEXTENTs ~re to be added I ARISDSK I to the data base 

o Initialize the log component 
and perform soft recovery 

L~)'LO~] of system , I! e Page 405) 

272 SQl/Data System Logie. Volume 1 

$ Generate ACBs and RPls IVSEI 
Create VNCBlOCKs and VHQ IVM) 

e Open data base files 
® If STARTUP='R' invoke 

ARIYl21 to restore directory 

licensed Material - Property of IBM 





IFro~ ARIYTOO, Page 272) 
ARISPFM (Data Base Generationl 

8 Initialize Storage component 
constants 

® Format Directory 

• for each OBEXTENT: 
- Format 
- Open and read SYSIPT 
- Add DBEXTENT to Extent 

Table 
- Add DBEXTENT to storage 

Pool Table 

6 I'olrlllai: loglsl 

® Generate ACBs and RPls and 
open all data sets 

@ Initialize summary counters 

o for each DBSPACE: 
- Read S,{SIPT 
- Update SEGTABLE yith 

DBSPACE 
- Write out YTABlE2 to 

Directory 

@ Write summary counters to 
Directory 

~ Write Master to Directory 

RETU'RN to (<lUllr 

I ARIYU3 I 

i 
ARISFHl (see Page 21S) 

r-A~IS~~~5J 

! ARISFI'H I Is ee Pi:lg~ 275 J 

i ARIYI22 I 

I ARISYSD5 J 

ARISFH2 J 
I ARIYB13 ] 

I ARHI315 ] 

I ARIn31~ 
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ARISFM1D - VSE 

• For.a~ Directory: 
- Generate ACB and RPL 

Open ACB 
Initialize DBls) ( I ) 

- Format Directory uith 
control blocks 
Close ACB 

• Format DBEXTENTS or log(s): 
Generate ACB and RPL 

- Open ACB 
- Write zeros on each CI 
- Close ACB 

• RETURN 

ARISFM1C (VN) 

• Format Directory: 
Generate VMCBlOCK 
Open Directory 
Initialize OBIs) ( I ) 
Format Directory with 
control blocks 
Close Directory 

• Format DBEXTENTS or log(s): 
- Generate VMCBlOCK 
- Open Directory 
- Close Directory 

• RETURN 

ARISFDB ARISDBR 

• Obtain keyword values ~I. Open SYSIPT 

• Verify that values speci
fied in keyword table are 
not above maximums 

• Calculate storage Manage
ment control blocks 

• RETURN 

ARISFDB 

• Read Keyword Control Cards 
• Build Keyword Value table 
• RETURN 

ARISIIOl 

• Using values from Keyword 
Value table. build DBCB. 

• Calculate and obtain stor
age for Master. YTABlE2. 
BLKALT. Page Counters. and 
t1OOMAP. 

• RETURN 

ARISDBR 

• Obtain keyword values ~I. Open SYSIN 

• Verify that values speci
fied in keyword table are 
not above maximums 

• Calculate Storage Manage
ment control blocks 

• RETURN 

• Read Keyword Control Cards 
• Build Keyword Value table 
• RETURN 

ARISIIOl 

• Using values fro. Keyword 
Value table. build DBCB. 

• Calculate and obtain stor
age for Master. YTABLE2. 
BLKALT. Page Counters. and 
MODMAP. 

• RETURN 
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DATA BASE STORAGE SYSTEM LINKAGE (DESI) 

Module ARIYHOO, the Data Base Storage Syste~ linkage IDBSI). 
is the linkage between RDS and DBSS. It is the DBSS entry 
point for executing DBSS operation codes. It determines 
what module entry point should be called to execute the 
operation code and calls that entry point. passing the 
pointer to the operation parameter structure IPARAHSI. On 
entry and on exit, tests aZe made for CBSS entry and DBSS 
exit tracing, and if that trace function is active, ARIYMOO 
makes a call to perform the trace function. Also, on entry 
and exit, ARIYHOO tests to determine if the current DBSS 
logical unit of work has been flagged for asynchronous 
termination. If so, ARIYMOO calls OBSS routines to rollback 
the logical unit of work and to obtain the cause Ifor return 
code) and bypasses operation code execution. 

For each operation code call. ARIYMOO tests to determine if 
a logical unit of work needs to be created for the operation 
land possible subsequent operations). If so. it calls the 
OBSS BEGIN WORK function (implicit BEGIN York). ARIYMOO 
ensures that DBSS has been initialized for the agent before 
any operations other than BEGIN DBSS are executed. If called 
with an invalid operation code, this is detected and an 
error return code is set land appropriate trace output if 
DBSS entry and/or DBSS exit tracing is active) and returned 
to the caller. For all calls, a DBSS return code is 
returned in the RTNCOOE parameter and in register 15. 

The folloYil'lg diagram sholJs a general view of the calls !!lade 
via ARIYHOO and for what reasons ARIYMOO was called. 

* From, ARICCRA - BEGIN DBSS calls during create agent function of SQlIDS initialization. 
ARIGCAT - Catalog generation function of data base generation Ito create/initialize SQLlDS system catalogs). 
ARISEGB - Add DBSPACE (does catalog updatesl. 
ARIXEDB - RDS linkage to OBSS lall DBSS OPCODE calls except END DBSS). 
ARIXERD - Issues END OBSS calls Ifor agent cleanupl. 

1 DBSS entry tracing active for this agent. 
2 (At entry & exit) cause an LUW ROLLBACK if 

any aSY!IChrOl1Ous LUW abort flags IUSERPROBj 
are 011. 

3 Called after ARITY15 to get reason for the 
asynchronous lUW abort. 

4 Do i~plicit BEGIN WORK uhen needed. 

Subco~ponents and page reference, 

ARlYNO!) 

~ OBSS exit tracing active for the agent. 
~ Perfor~ DBSS/DSC initialization for the agent structure 

1011 first DBSS call for the agent) 
~ Build VSAM control blocks for data base and log access 

for the agent structure Ion first DBSS call for agent). 
ij Provide DBSS entry & exit trace ouput for invalid 

operation code calls Ivia TRACE macro). 

OPCODE-depelldent calls Ifor a list of op codes and meanings, 
see "CBSS 013 Codes" in Section 6, Diagnostic Aids) 

ARIYI .. modules belong to the storage IX/Oj SUbcomponent. 
See page 4tH. 

ARYYT •• modules belong to the Work SUbcomponent. See page 386. 
ARIYEOI and ARIYE14 modules are described under DSC Trace Services. See page 188. 
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fETICH 
ROW 

UPDATE 
CONTROL 
RECORD 

INSERT 
ROW 

TERI1I
~lATE 

DE,SS IN 
AGENT 

GET 
NEXT 
ROW 

OPEN 
SCAN 

GET 
PARENT 
ROW IN 
LIh'K 

RETRIEVE 
Ii'<HlOUST 
lIST 

UPDATE 
ROW 

PREPARE 
TO 
COi1l1H 
lUW 

ACQUIRE 
INTERNAL 
DBSPACE 

SOOT 
AN 
08JECT 

SCHEOULE START 
USER-Ill UPDATE 
INTO OBSS STAT IS
AND [lSt nes 

ROi<! FRO~ 
LINK 

IN'SERT 
CONTRQ!" 
RECORD 

SubcomEonents and ERgI' rl'f ere!lH:e ~ 
ARHC .. modules belong to tile Dat~ Contral subcomponent. Sil'!! i!'agll1 27iL 
ARIYD •• modules belong t@ tia~ Data Manip~lation subcompone~t. See 1I'il.!Je 3M. 
ARIH •• modules belong to the Sto~age sUbcomponent. See Fag", 401. 
ARIYK •• modules belong to tl1i€l lock subcolllponent. S~lil! pilge 420. 
ARXYS •• modules belong to tl!ie Sort sUbcomponent. See page 34£,. 
ARIH •• l!!odules belong to the Wo!:k sUbcoliiponent. S",e page 386. 
ARIYZ •• itlodules belong to tlltlE! Update Statistics/COUNTER COllUllilliHi sui.H:olllp~Hlent • S",e page 385. 

[JElEn 
CONTROL 
RECORD 



DBSS DATA CONTROL (DBSS/DC) 

DBSS/DC NORMAL PROCESSING - GENERAL FLOW (~AJOR 
DC MODULES) 

In this diagram, 'Only the DBSSIDC Major modules are shown. See the 
follouing detail diagrams for other modules being called. 

FET.CH NEXT 
CONTROL RECORD 

1 See page 279 fer 
::! See page 280 for 
J See page <:82 for 

" See page 286 for 
s See page 288 for 

{DBSII 

FETCH 
CONTROL RECORD 

])ISEIH 
CONTROL RECORD 

detail floy of FETCH NEXT CONllWl ROW. 
dehil flou of FETCH CONTROL ROW. 
detail flow of INSERT CONTROL ROW. 
detail flow of UPDATE A CONTROL ROW. 
detail flow of DELETE CONTROL ROWS. 

UPDATE A 
CONTROL RECOOI] 

DElETIE 
CON"rnOl RECOiU1S 
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DBSS/DC NDRMAL PRDCESSING - DETAIL FLOW 

IFro~ A~IYHOO, pag~ 278) 
ARIYCOO !FETCH NEXT CONTROL ROW) 

) 

1 

f:COli! DBSSo 
- Unfix tn~ page and th@ block i~ th~ buffero 
- Crash the syst~~; handle error ~essages, 

l:12:i till:n, 
ARIYK08 - i~ DBSS. 
ARlvtlO2 - Crash tiu! system; h,mdl~ errOl:: lliessages 0 

buffers I ralease .11 •• sy IDck. 

l:12:i CaU, 
ARIYDS3 
,il.IUYK09 
AIHYM02 
AiHYDS31 
ARnn9 
ARIYI46 
ARHT22 

l:12:i '\;aU, 
ARHU9 -

To, 
Un! ix the DBSPACE header '011: e\,H ty buffer" 

- Exit fro~ [lBSS. 
- Crash the system, nandle errDr messageso 
~ Release the buffers. 
~ IJnde ~,oiCk 0 

- UTlf ix -U,,! page and the bl"ck in the buff et'. 
- Cl@ar 51 ib<ldo'!p flags;. 

To, 
- Get <ill page into real storage. 
- Crash the s;yste.; bandle errar ••• sages. 
- Fetch the attributes of the segment. 
- R.~u.s;t access to <ill named gat. in the designated ~odao 

ill paga as <ill free entity ,aga and update the 
related entry in the block. 

- Gat a paga into real storage. 



DBSSIDC (continued) 

~ Call: To: 
ARISYSD5 - Service I/O functions. 
ARICPDM - esc SQl/DS partition or virtual maehi~e snap du~p. 
ARICDWT - CSC Dispatcher external wait. 
ARIYM04 - Service DBSSIDSC messages. 

ARIYI4221 Get DBSPACE attributes, number of pages in it and storage pool. 
(yith fourth argument) 

(from ARIYHOO, page 278) 
ARIYCOI (FETCH CONTROL ROW) 

~ Call: To: 
ARIYD53 - Unfix the DBSPACE !aeOlldu or entity buffer. 
ARIYK09 - Exit fro~ DBSS. 
ARIYM02 - Crash the syste~, handle error ~essages. 
ARIVD531 - Release the buffers. 
ARIYT19 - Undo work. 
ARIYI46 Unfix the page and the block in the buffer. 
ARIYTZZ - Clear 51 backup flags. 
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DBSS/DC Ico~ti~uedl 

~ 

, 

" 

12: 
Sat. into re.l ~tar.,e. 

- Crasb systea, bandle error m.ssages. 
fetch the attributes af tbe segment. 

- Request access to a named gate in the deSignated ~ad •• 

!El: Cull: T'IH 
ARIYD19 - format a pag. as a free entity p.g. and update 

the related entry in the black. 
ARIYX19 - Get a page into real storage. 

r: Trace routine 

I~ARnEl{1t L !:.t!l! Cd1: To: 
- j ~ ARISYSD5 - Service 1/0 functions. 

~ ARICFOM - DSC SQlIDS partition or virtu~l Baehin~ sna~ dU~f 
AR!CDWT - DSC Dispatcher ~xtern~l yait. 
ARIYM04 - Servic$ DBSS/OSC ~$ssages. 



DBSS/DC (continued) 

«from ARIYMOO, page 278) 
ARXYC02 (INSERT CONTROL ~OW) 

control rOI>! 

~ Call~ Tog 
ARIYC09 - format the header page. 
ARIY014 - to~paet the page. 
ARIYE14 - Output a traee record. 
ARIYI19 ~ Get a page into real storage. 
ARIYM02 - Crash the syste~; handle error messages. 

~ Call: To: 
ARIYC03 - Create a control row. 
ARIYC031 - Update a point, free space and slots. 
ARIYCl5 - Return a control ro~ !make hole}. 
ARIYC151 - Unfi~ the page and the block buffers. 
ARIYD26 - Get a page uith the requested roy in it. 
ARIYD40 - Get a row and a page and cheek TID validity. 
ARIYD44 - Updat~ the sean table. 
ARIY063 Update the free space i~ the page. 
ARIYE14 - Output a trace record. 
ARIYI14 - Get the block into real storage. 
ARIYI4~ - Get OBSPACE attributes. 
ARIYK40 - Get DBSPACE attributes, lock, and header. 
ARIYNO~ - Crash the system; handle error messages. 

~~ove return code to RDS (CBASE 

ARIYC06 ~ Calli To~ 

ARIYK09 - Exit from DBSS. 
ARIYI46 - Unfix the page and the block in the buffer. 
ARIYM02 - Crash the system; handle error ~essages. 

§ BSS/DCh call initializer before each ARIYHOO call 

f-~~-+-~ ARIYC07 ~ Call: To: 
ARIYK08 - Enter in DBSS. 
ARIYM02 - Crash the syste~; handle error ~essages. 
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r: H~~d@r pag~ f@r~~tt®r 
AIUYCIl9 L ~ t~n~ T@! 

j ~ ARIVE14 - Output ~ tE~ee r®~@rd. 

~ Can~ 
ARIC~SF gotten sto~~ge" 
ARIC~SG - G@t storage. 
ARIYD34 - Alloeate a sean control bl@eoc. 
ARIYD50 - G@t the first TID in the tabl~. 
ARIYD53~ - Release the bufters. 
ARHEll(; - Output a trGiee lI:"H;or~L 
ARIYIOO! - Aequir~ a temporary DBSPlCE. 
ARIYI003 - F~ee a temfQra~y D6SPACE. 
ARIYI14 - G@t a pointer t@ a hl@ek nu~ber. 
ARIYI19 - Get a page into real storage. 
ARHI46 - Ullfix the <imd ,thE! block in th<\! I:mffe%'. 
ARIYS002 - Sort the i~ te~pc%'ary DBSPACE. 
ARIYX02 - Drop the indexes. 
ARJ[YX()6 - Decod@ tile last aOill(ain of the I{I!!Y. 
ARIYX07 - Get all index page. 
ARIYX08 - Fill in the ~eader of ill lle~ 
ARIYX09 - Update tile higher levels of index. 
ARIYXH, '~Cle<l!1l up th@ higher levels of the index. 

~ Call, iI'<:), 

AIUYIJ53 - Unfix lilt OSSPACIE header Olf I!!llti'l::y buff®lf. 
ARIYD531 - Aele<l!se til. buffers. 
AIHVI46 - Unfix till! page aild th block ir, 'Hie !:mft ell:'. 
ARIYK09 - Exit fro~ DBSS. 
ARXYT19 - Undo York. 
ARIIT22 - CI.ar 51 baekup flags. 
ARIYN()::; - Crasb tlu! system I !umillle ~l'tror l!IiI!ss.ges. 

I@: 
Get ~ p.g~ i~tQ real st@rage. 



DBSSIDC (continued) 

~
et roy and page 

ARIYD40 ~ Call, 
ARIYD19 -

AIHYU9 -

To! 
Format a page as a free entity page and update 
the related entry in the block. 
Get a page into real storage. 

~
Pdate free space in page 

ARIYD63 ~ Call: TOI 

AIUYU4 - Retrieve for "write" the directory block associated 
with the entity page identified by the PAGEPTR parameter. 

ARIYM02 - Crash the system; handle error messages. 

~
raee routine 

ARIYEl4 ~ Call, To, 
ARISYSD5 - Service 1/0 functions. 
ARICPDH - DSC SQLlDS partition or virtual ~aehine snap dump. 
ARICDWT - DSC Dispatcher external ~ait. 
ARIYM04 - Service DBSSIDSC messages. 

~
et bloek into real storage 

ARIYI14 ~ Call: To: 
ARIYK18 - Suspend the process. 
ARIYIl? - Get a block buffer. 
ARIYI06 - Aceess the bloek. 
ARIYH02 - Crash the system; handle error messages. 

into real storage 

~ CaUl To: 
ARIYK18 - Suspend the proeess. 
ARIYI171 - Request a free buffer. 
ARIYM02 - Terminate SQLlDS. 
ARIYI29 - Read a page. 
ARIYI07 - Write out a changed page. 
ARIYI49 - Read a log page. 

~-------4-~i ARIYI4211 Get DBSPACE attributes, number of pages in it ~nd storage pool. 
. . (with t~ird argumentl 
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DBSSIlJC !colltinuedl 

the i!I@adielC 1""'ge. 
- Get a blDck into real starage. 
- Get a page into real star<lge. 
- Get DBSPACE attributes Bnd ~umber. 
- Request access ta • na.ed ,ate in the designated .ad •• 
- Crash the system; handle error •• ssages. 

~ Call: To: 
ARIYI19 - Set a page into real storage. 
ARUK06 Wait <for access ta an S-latcli Mode. 
ARIYK07 - Giv<l! up an access to "m S-latch. 
ARIYH02 - Crasb the syst •• , bandle error !l!essage~. 
ARIYK19 - Post yakeupl th~ desig~~ted process. 
ARIYl02 - Move data to the log buffer. 
ARI'fl!6 - Schedule" lI;'@llbacK or ii'!. e<lllll!lit. 

r:NQve data to log buffer 

ARIYl02 n 
T<l~ 

- Get ii'!. page i~t@ real storage. 
- Wait for access to a~ S-latch ~ode. 
- Give up ii'!.~ access t<l an S-latch. 
- Crasb tbe syst •• , handle arr<lr m •••• g ••• 
- Past I I the designated process. 

!::'!ml til! n I T <l : 

log buffer. 
rollbDc~ or a eO~lIlit. 

ARICABE - Handl. SQl/DS ABEND. 
AR!CTRM - Tarlllinat. SQlIDS. 



OBS5IDC Icontinued) 

IFrom ARIYMOO. page 278) 
A~IYCIO (UPDATE A CONTROL ROW) 

eontrol row 

!:!ill! Callg Tot 
ARIYC09 - Format the header page. 
ARIYD14 - Compact the page. 
ARIYE14 - Output a trace recDrd. 
ARIYI19 - Get a page intD real storage. 
ARIYN02 - Crash the system, handle error ~essages. 

~
ove return code to RDS (CBASE strueture) 

ARIYC06 ~ Call, To, 
ARIYK09 - Exit from DBSS. 
ARIYI46 - Unfix the page and the block in the buffer. 
ARIYM02 - Crash the syste~l handle error ~essages. 

buffers; release all easy loeks 

~ Call, To, 
ARIYD53 - Unfix the DBSPACE header or entity buffer. 
ARIYD531 - Release the buffers. 
ARIYI46 - Unfix the page and the block i~ the buffer. 
ARIYK09 - Exit fro~ CBSS. 
ARIVT19 - Undo work. 
ARIYT22 - Clear 51 baekup flags. 
ARIVN02 = Crash the system; handle erro~ messages. 
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~
et ~o~ ~~d p~g~ ~nd ~h@ck lX~ ~~lidity 

~ ___ +~r ARHD40 ~ Callg T@: 

, ARIYD19 as @ free ~~tity p~ge a~d update 
e~try ift t~e blocko 

ARIYI~9 - Get ffi page into real storage. 

!':lID!: CaUl To: 
ARISYSD5 - Ser~iee 1/0 funetion~. 
AIHCPOM - DSC SQl/DS !Pllrtitilm @ll' 'Ibtua! III ill diillH! SIIII<l1P' dump. 
ARICDWT - DSC Dispatcher external ~ait. 
ARIYN04 ~ Ser~iee DBSSIDSC ~essage$. 

iOI 
- F@rmat the ~ellder 

Get @ block illllto storage. 
Get a pill~e illllto real storage. 

- Get DBSPACE attributes a~d ThU~~~s. 
- Re~uest access to a na~eg ,ate in tn@ designated mode. 
- trus~ the syste~. ~andle ~rr@r aessages. 

!':lID!: Clill1~ To: 
ARIYI19 - Get a pag~ into real storage. 
ARXYK06 - W~it fer acc@ss t@ Q~ S-lateh ~@d@. 
ARIYK01 - Give up an access to an S-late~. 
ARIYNOl - Cras~ the system; handle error ~essages. 
ARIYK!9 - ~cst (~akeupl the designated precess. 
ARIYl02 - Move data t@ the 10, huff~r. 
ARXYT16 - Scnedule a rollback @r a e@~mit. 



DBSS/uC (continued) 

r= Move data to log buffer 

ARIYl02 L ~ CaU: To: 
j ~ ARIYM02 - Crash the syste~; ~andle error messages. 

data fro. log buffer 

!:!.ill: Cill 11 g To : 
ARIYI46 - Unfix the page and the block in the buffer. 
ARIYI48 - Write a log page out on clis~. 
ARIYKIS - Suspend the process. 
ARIYK19 - Post (wakeup) the designated process. 
ARIYM02 - Crash the systeR; handle error ~essages. 

(from ARIYMOO, page 278) 
ARIYCll (DELETE CONTROL ROWS) 

~
ove return code to 

ARIYC06 ~ Call: 

RDS (BASE structurel 

1'08 

ARIYK09 -
AIUH46 -
ARIYM02 -

Exit frolll DBSS. 
Unfix the page and the bloc~ in the buffer. 
Crash the system; ha~dl~ error ~essages. 

I r= D8SS~"1 ,.,ti.1"., 
4-----1--'1 ARIYC07 ~ Call: To: 

ARIYK08 - Enter 
ARIYI102 - Crash 

linl< control roQ,l 

~ Call: 12: 

in DBSS. 
the system; handle error messages. 

ARIYC15 - Return a control ro~ space. 
ARIYC151 - Unfix the page and the block buffers. 
ARIYDZ6 - Delete a child and parent linl< control. 
ARIYD48 - Empty the rows in the table. 
ARIYE14 - Output a trace record. 
ARIYM02 - Crash the system; handle error ~essages. 
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~ ClllU~ l@~ 

ARIYC1S - ~€tur~ a control ~@~. 
ARIYD26 - Get a p@g@. 
ARIYD4@ - Get a roy and ~ p~g~. 
ARIYD44 - Updat~ a scan table. 
ARIYE14 - Output ~ trac@ r@c@rd. 
ARIYN@2 - Crash the syste~; handle @rr@r ~@ssagQs. 
ARIYX~2 - Dr@p th@ indexes. 

!:!rui: tea n : !.!! : 
ARIVDSl - UWfix the ~BSPACE ~@ad@r @r entity ~uff@r. 
ARIYDSll - R@lease the buffers. 
ARIYI46 - Unfix the page and the block im the buffer. 
ARIYK09 - Exit from DBSS. 
ARIYTl9 - Und@ ~@rk. 
ARIYT2Z ~ Cl@ar SI backup fla,~. 
ARIlH02 - Crash th~ 5y$t~~; h~n@le ~rr@r ~€Ssmge5Q 

!:!rui: Clll 11 g 

AIUVU9 
Tc~ 

Get ~ p~ge into r~al $t@r~f~Q 



DBSSIDC (continued) 

eheek TID validit~ 

ARIYD40 ~ CaU: 1£1 Btet row and page and 

ARIYD19 - for~at a page as m free entity plife and update 
the related entry in the bloek. 

ARIYI19 - Get a page into real storage. 

~ 
sean table 

~------4-~~ 

rows in relation table 

!!iu! Call: 
AIHYD28 
ARIYD53! 
ARIYD63 
ARHU4 
ARXYH9 
ARXYI46 
AIUYXOZ 
ARIYX18 
ARIYN02 

ARIYE14 ~ Callg 

1.2: 
Build a key fro~ a field in ~ stored row. 

- Release the buffers, 
- Update the free space in the page. 
- Get the block into real storage. 
- Set a page into real storage. 
- Unfix the page and the block in the buffer. 
- Drop the indexes. 
= Insert a key into an index. 
= Crash the syste~~ ftaRdle e~r@r ~essages. 

12' 
Service 1/0 funetions, ~

rllce routine 

AIUSYS05 -
AIHCPDI'I -
ARICDWT -
ARIYH04 -

CSC SQlIDS partition @r virtual ~aehille snap duap. 
OSC Dispatcher external ~ait. 
Service CBSS/OSC ~essages. 

~ Call: To: 
ARIYl362 - Empty the eon tents of the segMeRt during the delete proeess. 
ARIYI262 - Open the temporary DBSPACE. 
ARIYK!9 - Post l~ake1.lp) the designated process. 
ARIYK18 - Suspend process for checkpoint. 

~
OCk DBSPACE 

AR IYK 39 t!ID! !d!..ll: 12 : 
ARIYD26 - Set a page. 
ARIYK40 - Set OBSPACE attributes, l@ek. and beader. 
ARIYM02 - Crash the syste., handle error messages. 
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DBSSIDC !e©~tinued) 

iIl1ll@ hEli'!d<l!1l: 

~!d!ll: ~g 
ARIVC09 - fO~~i'!t the h~~de~ ~~g~. 
ARIYI14 - Get i'! block into Teal storage. 
ARIYI19 - Get ill page into Te~l stoltillge. 
AIUYJlA2 - Get DBSPACE attributes a!lei! nUlIlb0i%'. 

ARIYK41 - Re~uest access t@ a Ramed gate in the designated mode. 
ARIYN02 - Crash the system; ha~dle eTror messages. 

for log IHlflell:' 

~ Call, To: 
ARIYU .. - Get ill into real stori'!g@. 

~ A"'YK06 - Wait .<"" t, ,. 5-1.t, •• ,d •. 
AAIYKD7 - Giva up an access tD an S-latcb. 
ARIYM02 - Cr~s~ th~ system; hancll~ error messages. 
ARIYK19 ~ Post !~akeupl the ~e5ignated process. t! ARIYl02 - Move data to the buffer. 

~ ARIYT16 - Schedule a or 11 commit. 

to log fouH er 

l1!!x tang To~ 

ARIYHD2 - Crash the syst.m, bandl. errOE ~.s •• g.s. 

d13.t"' lfrolll log buffelt 

the page and the bloc~ in the buffer. 
- Write a page aut an disk. 
- Suspend process. 

Post (wakeup} tbe designated pltaeess. 
Crash the system, handle error •••• ag ••• 

of transad:ion 

~ 5dllg To 
AR!YI05 - Releas@ i~ter~al DSSPACEs. 
ARIYKOa - Enter in CBSS. 
ARIYK09 - Exit from DBSS. 
ARIYlOl - Allocate space for the log buffer. 
ARIYl02 - Move data to the log buff.r. 
ARIYl03 - Write the data from the log buffer. 
ARIYl08 - Perform syst.~ checkpoints. 
ARIYM02 - Crash the system. handle error messa~e$. 
ARIYT19 - Undo York. 
ARIHZ2 - tlear 51 backup flags. 
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DBSSIUC (continuedl 

~torage 

+--I~~ 
Entry Point: 

AIHYClll 
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DBSSIDC Icontinuedl 

DBSS/DC RECDVERY PRDCESSING - GENERAL FLOW (MAJOR DC MDDULES) 

\ I 
v 

These p::Jrths perf o!:m U.@ INSERT I in REDO I 'Or 
DELETE (in UNDO I f OJ: the indicated con'cro! 
royls) shoun on the path. 

UPDATE SCR, DELETE SCR 
MeR, ~ncl ICR control 
control raws rou in 
on REDO; un-@D REDO" 
til@ upclad:es in 
UNDO. 

See the indicated p"~es for detail flau for these modules, 
ARIYC18 - 294; AIH¥CX9 - 295; AiUYC2@ - 296; 
ARIYC21 - 295; ARIYC22 - 294; ARIYC2l - 298, 
ARIYC24 - 300, ARIYC25 - 302; ARIYC26 - 304, 

DELHI': R<l!l<i1!·· 
tiDn and 
[)o!l!C!lil1, t"©1>1 

in REDO. 

DElHE IJ:~ 

and PltR 



DBSSIDC (continued) 

DBSS/DC RECOVERY PROCESSING - DETAIL FLOW 

IFrom ARIYl07. page 2931 
ARIYC18 {INSERT lin re-dol or DELETE (in un-dol SCR control ro~ 
ARIYC22 (UPDATE SCR. MeR, and ICR control rows on REDO; un-do the 

upda tes in UNDO) 
Note: The paths for these functions are essentially the sa~e. 

ARIYD74 ~ Call: To: 
Acquire a backup loek. 

~r= I.;t'~' YT.BlEl" 

AlHYK41 -
ARIYNO::: -
ARIY023 -

Crash the system. handle error messages if the backup loek cannot be acquired. 
Get SCR. HeR. and IC~. 

block buffer pointers 

To: 
trash the syste~. handle error ~essages. 

!:!ID! CII n: 12! 
ARIYD28 - Build a key from a fi@ld in a stored roy. 
ARIYD53! - Release the buffers. 
ARIYD63 - Update the free space in the page. 
ARIYI14 - Get the block into real storage. 
ARIYI19 - Get a page into real storage. 
ARIYI46 - Unfix the page and the block iw the buffer. 
ARIYXO~ - Drop the indexes. 
ARXYXlS - Insert a key into an index. 
ARIYN02 - Crash the syste~, handle error ~essages. 
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DBSS/OC I~ontinuedl 

Ifrom ARIYl01. 2931 
ARIYC19 (INSERT re~dol or DELETE (in ~n~do) MCR ~ontrol roy 
ARIYC2li (INSERT (in re~dol or DELETE lin un-dol lCR/PlCR control ro~ 

Note, TlIe PilltltS for these functions Olre essentillllly tile Sill!ileo 

YTABLEIU in recovery calls 

!:!ill::: tl1l11: To, 
ARIYK41 - Acquire a backup lock. 
ARIYH02 - Crash the system, lIandle error messages if the b5Ckup lock Cillnnot 
ARIYD23 - Get SeR. MCR. lllnd ICR. 

~ CaU, To, 
ARIYM02 - Crash the sy~te~; handle e~r~r ruesswgeso 

~ CaH% 
ARH028 

, ARIHl531 
ARIYD6:! 
ARxyn~ 

ARIYH9 
ARIYI46 
ARHXO:::: 

I-'> AR!YX18 
4 ARIYH02 

ill key fro •• flald i~ • stored rDW. 
- Relewse the ~uff.rs. 
~ Update tile fref) space i11l the p<lg •• 
- Get the block i11lto real storage. 
- Get ill par. into real storage. 
- Unfix the pillge and the block in the buffer. 
- Drop the ind.~.s. 
- Insert ill key intD an index. 
- Crash the syat ••• handle errOE •• S&<lg ••• 

To~ 

- Service 1/01 fUlictiol1is. 
- DSC SQllUS partitiD~ or vi~tu~l ~rne~iw~ s~wp du~~. 
- DSC Dispatcher externrnl Mait. 
- Service DSSSIUSC ~essrngeso 



DBSS/DC (continued) 

l::t!l! ta 11 , To: 
ARIYE02 - Sho~ ~essages and a variable routine. 
ARIYE131 - Displays system messages ~used by DBSS/DCl. 
ARIYI19 - Get a page into real storage. 
ARIVI46 - Unfix the page and the block in the buffer. 
ARIYM02 - Crash the system, handle error ~essages. 

!:!l!Y Call, ~, 

ARIYE02 - Show messages and a variable routine. 
ARIYE131 - Display syste~ messages (used by DBSSIDC). 
ARIYI19 - Get a page into real storage. 
ARIYI46 - Unfix the page and the block in the buffer. 
ARIYN02 - Crash the syste~, handle error ~essages. 

~
rash the systeB! handle error ~essages 

---I~ ARIYH02 ~ taUg !.2: 

(From ARIYl07, page 293) 

ARICABE - Handle SQl/DS ABEND. 
ARICTRM - Terminate SQlIDSo 

ARIYC20 (INSERT (in re-do) or DELETE (in un-do) ItR control r@~ 

ARIYD74 ~ Call, Tos 
ARIYK41 - Ac~uire a backup lock. 

I r= ,".ti~' YTABL'tU i. ro,o.ery ,all. 

ARIYH02 - Crash the system. handle error nessages if the backup lock cannot be ac~uired. 
AR!YD23 - Get SCR, HeR, and ICR. 

r: Unfix last page and block buffer pointers 

ARIYD76 ~ ~ Call: ~I 
J ~ ARIYN02 - Crash the system; ~andle error aessages. 
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D6SSlUt !eontinued) 

licensed Material Property 

a~d update ~@n-i~cle~ pa~~ 

~ !&ll: 
ARn02S 
A!H '(!)S3 1 
ARUtl61 
AIUYU4 
$l.IUH!~ 

ARIH46 
ARlYXO;/; 
ARIYX18 
ARUM!!, 

~ Can: 
ARI'I'ECJ2 
AIH1fEBl 
ARnn'l> 
ARUX46 
ARIYM02 

log (;urSOl!:' 

T@: 
Buil~ a key froR ~ fi~ld iw a ~tored ro~. 

- Release the ~uffer5. 
- Update t~e free space in the ,age. 
- Sat the black into re.l storage. 
- ~t ~ page intD re.l storage. 
- Unfix the page and the block in the buffer. 
- DrD, th. indexes. 
- I~s.rt a key intD a~ index. 
- Crash th~ system; h~ndl@ e~ro~ me~sage~, 

fro1i< IDg !'eeord 

messages and a variable r@~tin~o 
- ~is~lay syste~ messages «~sed by DBSS/DC~, 
- Get a page into real $tora~e. 
- Unfix the f~ge ~~d the bl@ek i~ the butfer, 
- trash the syste2; handle error ~essage$. 

~ ~~ T@: 
ARlYE02 - Sholl' !!I<!lssagi!$ a~d 0lI variable ll:@'lItil!lli!!, 

ARIYE!31 - Display syste~ messages (used by DBSSIUC). 
ARIYI!9 - Get a page into real storage. 
ARIYI46 ~ Unfix the p~ge and the block i~ the buffer. 
ARIYM02 - Crash the syste~. handle error ~essages. 

sy.taml handle error ~ •• s.f •• 

~ CaB, To, 
ARltABE - Handl. SQlIDS ABE~. 
ARICTRM - Terminat. SQlIDS. 

IBM 

To 
- tint' h: til€! pag<l! and tllH! block h1 tl:l. buff fir. 
- Crasll tlla sy.tam; handle error ~ess.ge •. 

Set B block into r •• l stor.g •• 
Set. page into the buffer. 
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DBSS/oC Icontinuedl 

(Fro~ ARIYl07, page 293) 

~ Call: Tog 
ARICWSF - free ,otten sto~ag@. 
ARICWSG - Get storage. 
ARIYD34 - Allocate a scan coftt~ol block. 
ARIY050 - Get the first TI~ in the table. 
ARIYD531 - R@lease the buffers. 
ARIVE14 - Output a trace record. 
ARIYIOOl - Ae~uire a te~porary DBSPAtE. 
ARIYI003 Free a temporary DBSPACE. 
ARIYI14 - Get a pointer to a bloc~ number. 
ARIVI19 - Get a page into ~eal storage. 
ARIYI46 - Unfix the page and the block in the buffer. 
ARIYS002 - Sort the keys in te~porary DBSPACE. 
ARIYX02 - Drop the indexes. 
ARIYX06 - Decode the last do~ai~ of the key. 
ARIYX01 - Get an index p~ge. 
ARIVX08 - Fill in the header @f ne~ page. 
ARIVX09 - Update the higher l<!!iv@ls of thlili ind@x. 
ARIYX10 - Clean up the higher levels of the index. 

ARIYC23 (DELETE SCR control row in REDO) 

~
nfiX page and block buffers 

~---+~ AIUVC151 ~ CaU: .!2: 
ARIYI46 - Unfix the page and the block in the buffer. 
ARIYH02 - Crash the system; handle error ~essages. 

child and parent link control r@~ 

May~: To: 
ARIVD74 - Initialize the VTABlEIU in the Eecovery ealls. 
ARIYD77 - Retrieve and update the no~-index pages. 
ARIYl05 - Read the nu~ber @t bytes frOM the log record. 
ARIYD48 - Empty the rows i~ the table. 
ARIYD52 - Unfix the page and block butfers in a segment. 
ARIYD76 - Unfix the last page and butfer pointer. 
ARIYH02 - Crash the syste~; ha~dle error messages. 
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!!l !;)l!\C~III~ 10c&. 
Cr<iJsh tllle systi\!~ 3 IUimdl~ <!l1l:1l:@E' ,U!$SOlg(!S if t!l!€! ~'H~l{'i:l1? 1,",,;:& ;::ai'll~@t b'I1'I <le"juiE'@<l!. 
~t SCR. MC~. ~~d ICR. 

~ tnUi 121 
ARIYM02 ~ Cra5l1i th~ system; h~ndli\! ~ll:r@1l: mess~,€!s. 

t----+~! AIHYE14 !iru! C;JlU! T@! 
fTr~H.' 

ARISVSD5 - Se&~iee 1/0 f~i'IIcti@ns. 
ARICPOM - OSC SQlIDS pOlrtiti@i'II @& virtual ~ae~ine $n~p du~p. 
ARICDWT - DSC DispatcheE' external Y~it. 
ARIYM04 - Service OBSS/DSC ~essnfes. 

!:!ill:: Cdl! To! 
ARIVE02 - Show ~essng@s and a variable routine. 
ARIYE~31 - Display ~y~te~ m@ss~~~s «used ~y OBSSIDC 
ARIYIl~ - Get III rage into re~l storage. 
ARIYI",6 - Unr ill: the page <Il!ll<i the bllock b! the buff ell.'. 
ARIYI1()Z - trash the ~ystel!l; hall<:ille error I<H!Sslllges. 

the e'l)!\b:mts of till!! seg1l!€!!'It d\.lri!%gf th .. delet<!! ]!iil.'@cl'!ss. 
- Open the temporary DBSPACE. 
- Post !Yak@up) the 
- Suspend process for 

SQllDS ABEND. 
ARICTRN - Termi!\ate SQlIDS. 



DBSS/DC leontinued) 

(Fro~ ARIYl07. page 293) 
ARIYC24 (Delete relation and do.ain row in REDO) 

~
fiX rage and bloek buffers 

+----+~ ARIYCl5l ~ Calli !.$!.: 
ARIYI46 - Unfix the page and the bl@ek i~ the buffer. 
ARIYMOZ - Crash the system; handle error messages. 

image roy in REDO and insert a roy 

ARIYD74 
ARIYOn 
AIUYX()2 
AIHVI102 
ARIYX()4 
ARIYD52 
ARIYD76 
ARIYE14 
ARIYl05 
ARIYl06 

Initialize the Y1ABlEIU in the reeovery ealls. 
- Retrieve and update the non-index pages. 
- Drop the indexes. 
- Crash the syste~t handle error messages. 

Fill the index pages. 
- Unfix the page and bloek buffers in a segment. 
- Unfix the last page and buffer ~ointer. 
- Output a trace record. 
- Read the number of bytes f~om the log reeord. 
- Move a log cursor. 

child and parent link eontrol ro~ 

~ Call: To: 
ARIYD74 - Initialize the YTABlEIU in the recovery calls. 
ARIY077 - Retrieve and update the non-index pages. 
ARIYl05 - Read the number of bytes fro. the log record. 
ARIYD48 - Empty the rows in the table. 
ARIYD52 - Unfix the page and bloek buffers in a segment. 
ARIYD76 - Unfix the last page and buffer pointer. 
ARIYMOZ - Crash the systeR; handle error messages. 

rows in relation table 

~ Callg TOI 

ARIYD28 - Build a key fro~ a field in a stored row. 
ARIYD531 - Release the buffers. 
ARIYD61 - Update the free space in the page. 
ARIVI14 - Get the block i~t@ re~l storage. 
ARIYI19 - Get a page into real storage. 
ARIVI46 - Unfix the rage ~nd the block in the buffer. 
ARIVX02 - Drop the indexes. 
ARIYXIB - Insert a key into an index. 
ARIYH02 - Crash the system; handle error messages. 
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DBSS/DC (continued) 

11"" Call: To: 
ARIYN02 - Cras~ the system; ~andle error ~essages. 
ARIYI46 - Unfi~ the page and the bloc~ in the buffer. 

!!"!l!: Call, To: 
ARIYK41 - Acquire a backup lack. 
ARIYH02 Crasb the syst •• ; handle error ~ess.g.s if backup lDck 
ARIY023 - Get SeR, HCR, and ICR. 

l1ill: Call, To, 
ARIYMD2 - Crasb the syste., handle error ~essagas. 

l1ill: Call, To: 
ARIYD28 - Build a kay fro •• field in a .tared roy. 
ARIYD531 - Release th. buffers. 
ARIYD63 - Update the fEee sp.ce in the p.ge. 
ARIYI14 - Get the block into real storage. 
ARIYlli9 - Get. page into re.l storage. 
ARnX4& - Un! ix the page and tile block in the l:iuff er. 
AAIYXD2 - Drap tha indexes. 
ARIYXA8 - Insert a key into an index. 
ARIYM02 - Crash the system; handle erEOE ~ess.ge •• 

log 
- Service 1/0 functions. 
- DSC SQl/DS partition or virtual machine snap dump. 
- CSC Dispatcher external wait. 
- Service DBSS/DSC messages. 

~
- Read number of bytes from log record 

r----+-'l[~MHYl()5 L May Call, Tog 
~ J ~ ARIYE()2 - Sha~ messages a~cl a variable ro~tineo 

~ ARIYE13! - Display system ~essages (used by OBSSIUCio 
ARIYI19 - Get a page into real storage. 
ARIYI46 - Ullf ix the page and tile Iblod< ill til", bt."ffer 0 

'-l> AIHVH02 - Craslil th;;, system; ~HliHne erl!:'Ol!:' lOessages. 
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DBSSIUC (continuedl 

(from ARIYl01. pa~e 293) 
ARIYC25 iDelete ICR row in REDO; insert a row in UNDO) 

302 

ARIYD14 ~ ~: 122 

I r= I'i'i~' YTABL"U 

ARIYK41 -
ARIYI102 -
AFlIYD23 -

Ac~uire a baekup lock. 
Crash the system; handl~ 
Get SCF/, MeR, and ICFI. 

error aessages if backup lock cannot be ae~uired. 

r= Unfix last page and 

ARIYD76 ~ ~ £!!!, 
ARIYI102 -

block buffer pointers 

12' 
Crash the systeml' 111.uldlfl erl!.'or IliH!!Ssages. 

Ma~ CaU, 12, 
ARIYD28 - Build a key from a field in ~ stored !Co~. 
ARIYD531 - Release the buffers. 
ARIYD63 - Update the free space im the page. 
ARIYI14 - Get the block into real storage. 
ARIYI19 - Get a p~ge into real storageo 
ARIYI46 - Unfix the page and the block im the buffer. 
ARIYX02 - Drop the indexes. 
ARIYX18 - Insert a key into an index. 
ARIYH02 - Crash the syste~; handle error ~essages. 

~ CaU, To: 
ARISYSD5 - Service I/O iund:iolfls. 
ARICPDM - OSC SQLlDS partition or virtual machine snap du~p. 
ARICDWr - DSC Dispatcher external yait. 
ARIYM04 - Service DBSSIOSC messages. 
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DBSS/DC !conti~uedl 

of bytes fr©ro log ~@c©rd 

~ laU, 'To, 
ARIYE02 - Sh©~ ~ess~~@s and ~ v~ri~bl@ r@utin@. 
AR!YE~31 - Displ<llY syst@lIli "H!Ss~ges (used by DBSS/DeL 
ARIVI!9 - Get a page i~t© real storage. 
ARIYI46 - Unt btllii pilge al'"l the block in tiM! bll.;"1!'f U 0 

ARIYM02 - Cr<llsh tbe syst ••• bandl. error .assages. 

r tlove the 1{)!,T <Clu'sor 

Licensed Haterial - Propt?rty af 

l'a!iTt?s 

ARIYD51l 
AR!Y0531 
ARI1fEl4 
ARIYIOOI 
AIUYIOn 
ARHIl4 
ARIYH9 

ARIYSa!;)2 
ARIYX02 

'~ ARHX06 
~ ARHXOI 
~ ARHX08 

ARnX09 
-) ARHXHI 

Ta, 
- Sbo~ ~essa~~s and a variabl~ E@uti~e. 
~ [Ji!Splay systel:l I!Hl!Ssages ! used [by DElSSlDC I. 
- Set a page i~tQ real st@ra~e. 
- IJnf h: 'the pi:lg'l! and til", block il'l Uu'! b'll'ff ",r ~ 
- C4as~ the system; ~al'ldle error ~@SSi:lg@s. 

bandl. errar •• ss.g •• 

SQlll!)S ABEND. 
Terminat@ SQllDS. 

til;!! <and tile bllillck in tll@ 'buff@li:. 
- Crash the I bandle error .assages. 
- Get • black i~t@ real storage. 
- Get • page into tile linl!;? ex:. 

gott",n star<!lge. 
- Get storage. 
- A1I~eillte a sean co~tr@l block. 
- Get the first TID in the table. 
- Release the buffers. 
- Output <!l trace record. 
- Acquire a temporary DBSPACE. 
- Free ill temporary DBSPACE. 
- Get a pointer to <!l block nu~bero 
- Get ill page into real storage. 
- Unf ix tile page ,md tile bl"ck in the bufflllr. 
- Sort the keys in temparary DBSPAtE. 

l;l:\@ indexes. 
tile last domain of the key. 

- Get all ind<i'!x 
- Fill in the header of a new pBge. 
- Update tbe bigber levels @f tbe index. 
- Clean 'l:lp the higher levels ",f Uu; illdell: 0 



DBSS/DC (continued) 

(FrOM ARIYl07, page 293) 
ARIYC26 (Delete lCR and PlCR row in REDO) 

rous in relation table 

~ Call: To: 
ARIYD~8 - Build a key from a field in a stored row. 
ARIYDS31 - Release the buffers. 
ARIYD63 - Update the free space in the page. 
ARIYI14 - Get the block into real storage. 
ARIYI19 - Get a page into real storage. 
ARIYI46 - Unfix the page and the block in the buffer. 
ARIYX02 - Drop the indexes. 
ARIYX18 - Insert a key into an index. 
ARIYM02 - Crash the system; handle error aessages. 

I r= UnfiX~' an' bI.,k buff.rs in .BSPACE ••••• r 

~---+-+ ARIYD52 ~ Call: ~: 
ARIYH02 - Crash the systea; handle error aessages. 
ARIYI46 - Unfix the page and the block in the buffer. 

ARIYD74 ~ Call: To: 
ARIYK41 - Acquire a backup lock. 

I r= Initi~' ¥TABLE'" in re""ry ,."s 

ARIYM02 - Crash the systea; handle error messages if backup lock cannot be acquired. 
ARIYD23 - Get SCR, HeR, and ICR. 

r: Unfix last page and block buffer pointers 

ARIYD76 L ~ £!!..il: To: 
J ~ ARIYM02 - Crash the systea; handle error aessages. 
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~ ill.!: To, 
ARIYD28 - Build a i!€y from <I fi-:!ld ill <I stolred row. 
ARIYD531 - Release tIll! l:mff ers. 
ARXYD63 - Update the free spaee ill the page. 
ARnU4 - Get the hlod: into real!. storage. 
ARIYI19 - Get a page into real storage. 
ARIY146 - Unfix the pi:1g€ arid the block iii! the I:mffel:. 
ARIYX02 - Drop the indexes. 
ARIYX18 - Insert a key into all index. 
ARIYND2 - Crash the system; bandle errDr .essages. 

~ C1llll, To, 
ARISYSD5 - Service 1/0 functions. 
ARICPIDM - DSC SQl/DS pau'titioll @J: virtual l!Jacilin€l :om"lf' dll""\!,. 
ARItDNT - DSC Disp~tehelr external ~ait" 
ARIYM04 ~ Service DBSSIDSC mess"yes. 

Mel'! Cilill~ 10% 
AAIYED2 - Show •• ssaga. and a uBri"ble routine. 
ARnElll - !lisphy systel1l Iilessmg.s ! used by D8SSroC L 
ARIYI19 - Get a page into real storage. 
ARIYI46 - Uni h the page and th@ )block illl the buff·\'!r, 
ARI,MD2 - Crash t~e system; handle errar massBge., 

:tlill: C ill n : 
ARICABE - SQlIDS ABEND. 
ARICTRM - Terminat. SQlIOS, 



In this diagram. only the DBSS/DM normal proeesing top modules are SHOY~o See the following detail diagrams for other ~odules 
being ealled. 

for: 

CLOSE 
SCAN 

CONNECT 
ROW 

DElHE 
ROW 

FETCH 
ROW 

DISCONNECT 
ROW 

® CLOSE SCAN IARlYDOO), see rage 301. 
@ CONNECT ROW (ARlYDOl), see page 308. 
@ DELETE ROW IARIYD02J, see page 310. 
e DISCO~~ECT ROW IARIYD031, see page 313. 
§ fETCH ROW IARIYD04l, see page 315. 
o INSERT ROW.IARIYDOSl, see page 317. 
o GET NEXT ROW (ARIY006), see page 321. 
Q OPEN SCAN IARIYD08J, see rage 326. 
e GET PARENT ROW !ARIY0091, see page 3320 
® UPDATE ROW !ARIYDIO), see rage 334. 

306 SQl/Oata Syste~ logie. Volu~e 1 

INSERT 
ROW 

OPEN 
SCAN) 

GET PARENT 
ROW 
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* Called fro~ ARIYNOO 
ARIYDOO IClOSE SCAN) 

* A~IYDOO performs the DBSI c~ll to 
close a scan identified by the 
sub~itted SCANIDo 

~ The see (Scan Control Blockl is 
invalidated Imarked closedl and made 
available for re-use ~ithin the 
agent scan area. Scan holds auto~ 
matically maintained by CBSS are 
released. 

lack fDr scan hDld DE r.l •••• 
IBaf paga lock fDr index scan 



CBSS Data Manipulation (continued) 

CONNECT Child ROW into a Link 

* Called from ARIYNOO 
ARIYDOI (CONNECT ROW) 

o ARIYDOl performs the DBSI call to 
connect child roy Tl before or after 
another row T2 in a link. 

The link is identified by providing 
DBSPACE and link-id ILID). The rou 
11 is identified by providing RID and 
legal 110. Roy T2. uhich in a binary 
link may be a child or parent, is 
identified by providing, 

The 10 of active and positioned 'ON' 
scan in SCANlO, or 
SCANID=O, PSEGHENT, PRIO and legal 
PTIO. Note that these variables may 
be used (unlike in other calls) to 
identify a child. 

QUAlF must be set to 'B' (CONNECT 
BEfORE) or to 'A' (CONNECT AFTER). 
'B' is illegal if T2 identifies a 
parent. Tl cannot be a row already 
connected in the used link. If T~ is 
a child in a binary link, it ~ust 
already have been eonnected in the 
link itself. 

CONNECT will ehange to on 'Tl' the 
state of a scan that: 

Was opened by the lUW issuing 
CONNECT, and 
Is a link-scan on the link identi
fied by LID, and 
Is positioned betueen T2 and the 
previous roy (or at 'TOF' if T2 is 
the first rou) and QUAlF='S', or 
is positioned betueen T2 and the 
follouing row lor at 'EOF' if T2 is 
the last row) and QUAlF='A'. 

~ The following ~odules ~ay be called 
inot neeessarily in the order shoun): 

If DBSI-call backup is occurring 

308 SQL/Data System logie, Volu~e 1 

I ARHDll 
unfix CBSY-call ~eld buffers and release ac~uired DBSI locks. 
Initiate lOW rollback if ~equired. 
Determin@ if the DBSI call should be retried. 
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~ 

If rOl>l Tl's Hnk 
to b€ expanded 

If Hl'lk control 
aequilrl1!d 

( 

~ 

( -

~ 

~ 

( ~ 

~ 

pxei'i)( ,,It"ea l1Ieeds 

t"<I!eord n@t already 

~~ ~ 

[WYmJ 
[ ARHD551j 

I ArHVD6@ 

[AIl!IYD64 

Mak@ link updates ift r©~ T~'s 
palt"e~t l!'O~ lif they exist) iiilnd 
reflect these updates. Update 

twill' 
lO!)1 ree@:i:d t@ 

Obtain row Tn's i'IilIstel!: I\:on"br@l li'<1!cord <ll'ld It);d( the table 
f@l!' update. 

Release buffers iiill1d short locks iiill1l~ move rSASE lin YTABl~l] 
~aek to BASE (@t @l1Id of DeSI callI. 

Siiil~e as ARIYDS5 but for eiiil$~ ~ber@ ft@ DBS~ACE ~®ader pa~@ 

buffers h~ve been ~e,uired. 

~etrieve 71 ro~ f@~ u~date a~d acquir~ ~~y re~~ired p~~e 
01' TID 1(, eks. 



DBSS Data Manipulation (continued) 

DELETE ROW from a Table 

* Called fro~ ARIYHOO 
ARIYOOZ (DELETE ROWl 

* ARIYD02 performs the DBSI call to 
delete 11 roy from a table ana, 
optionally, disconnect it trom a 
link. The roy to be deleted can be 
identified by providing: 

:310 

The 10 of an active and positioned 
'ON' scan in SCANI!), or 
SCANIO=O. DBSPACE. RID and legal 
TID, or 
SCANIO=O, OBSPACE, RID, 110=0,.110. 
ICOHP, and a key value in KDOMAINS 
I no key value if ICOtIP=FIRST L 

DBSPACE. table-fd, and TID of the 
deleted roY are returned in SEGMENT. 
RID. and TID (fields in BASEl. 

The delete operation is not accepted 
if the row to be deleted is a parent 
of some child in a link. Xf the row 
is a child in a link. the delete 
operation is not accepted unless the 
link XO is specified in lXD. The 
protocols for possible link scan 
update as in CO~lECT. Also. ARIYD02 
sets PSEGHENT. FRIO, and PlID as is 
done in ARIYD03 (DISCONNECT). 

All scans opened by the lUW issuing 
DELETE T and positioned 'on' or 
adjacent to T are repositioned as 
follows: 

At 'TOF' if T is the first row of 
the scan-set, 
At 'EOF' if T is the last row of the 
scan-set, 
'BETWEEN' 11 and 12 if 1 is betueen 
11 and 12 in the sean-set, 

The scan is set to empty if 1 was the 
only row of the scan-set. 
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DBSS Dat~ M~nipulation continued) 

• Th. fallDuing Modules .ay be 
for t~e tollouing reasons: 

CBSI-call backup occurring to 
Ol. Un! ix DBSI-cJlll held l:nl'ffel:s 

and release acquired lacks, 
b. Initiate lUW ROllBACK if 

required, 01: 

c. Determine if the DBSI call 
should be retried. 

Delete base rau T and overflow 
if Olny, and update pare 
~ap entry,s) for the pB,el 
If roy T is to be disconnected, 
disconnect it fl:om its tuin and 
pBrent rous; update SeBs referring 
tD row T and the affected tuin and, 
possibly, parent ro~s; fill in 
disconnect log d~ta. 
If table has inde~es, retrieve 
Domain Control Record and Inde~ 
Control Reeordlsl !separate call 
for e~dl one I. 
Asse~ble index key from stored 
roy" 
Obtain row l"s table Master ContrDl 
Record and lock tabla far update 
Acquire OBSPACE attributes. lock, 
and Control Record 'SCR) 0 ( " 

If also disconnect, retrieve link -, .J 
Control Record if not already 
;J!cqllired. 
Initialize VTABlEI and obtain 
lock for CBSI call. 
If rOIJ T identified by index and 
submitted keys and ICOMP rarameter 
validate ICOMP and submitted keys 
and retrieve TID of roy T via th~ 
submitted key valuelsl and ICOMPo 
Release buffers and short lacks and 
aove lBASE lin lTABlEI) back to 
BASE lat end of DBSI call). 
Same as above but for case where no 
DBSPACE header pages have been 
acquired. 
If roy yas identified by a scan-id' 
obtain roy T's lOs from the SeB 
Retrieve rou T for delete and 
acquire any required page or 
TID lacl{s 
Retrieve tor update base and 
flay (if it existsl Directory 
Blocks, if not already retrieved 
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DBSS Data Manipulation (continued) 

- Start the lDEtETE log record !via I AiHYUH ] YSTAIHlG lIIacro) 
- Write lDElETE log data to the log 

ivia YWRITElG macro) 
- 'CLOSE' the lDElETE log record Ivia I ARIYUJ3 I YENDWRIT macro I 
- If table has indexes, delete row r 

key entry from an index 
- If DBSI call BACKUP a~d indexes yere 

[ AIHYXX8 I updated, re-insert row T key 
entry into nn index 

~i~2J 

i ARIYXOI 

- If any indexes were updated, drop I ARIYX28 I index backup SCBs if any index 
see was lIIodified Inorlllal completion) 
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oess Data Ma~ipulation icontinuedl 

DISCDNNECT Child ROW from • Link 

* Called from ARIYNDO 
APIYDO] I DISCONNEC"r ROWl 

an active and! 
in SCANl!), or 

, RIO, and legal 

far unary lin~s. 
returned in PSESMENT, 

change the st.te of ill 

issuing '1:1'1. 

lint idlelllti-

'an" ar adjacent to T. 

lh 
T uas tlH! only 

modules llIay be 
folla~ing reasons, 

backup occurring to: 
Unfix DBSI-call held buffers 

r<l?quh:ed, or 

lades, 
if 

Determine if the DBS! call 
should be retried. 

row T from its twin 
parent raus; update SCBs 

to )10,," 1 and t~e 
"md, possibly. 
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DBSS D~ta Manipulation (continued) 

parent rows, fill in disconnect 
log daho 

- Obtain row T's table Master i Control Record and lock the 
table for update. 

->1 I - Acquire DBSPACE attributes, ~ ARHD38 
10 ci< • and control record (SCRI. 

-If Link Control Record not 
already acquired, retrieve it. 

- Initialize VTABLEI and obtain 08S1 
-)1 I lock for DBS! call (BASE is ~ ARIY043 

copied into YBASE in YTABLEl) 
- Release buffers and short locks 

-)1 I and Mve YBASE lin HABLE!) back f-- AIU't!)55 
into BASE (at end of DBS! call) 

- Same as immediately above. but for 

I ARHD55l1 case ~here no DBSPACE header 
pages have been acquired. 

- If roy T was identified via a 

I I scan-id, obtain IDs of ro~ T ARHD59 
froll! the SeB. 

- Rei:lr.'ieve roy T for update. and 

I I acquire any required page or AiHYD64 
TID locks. 

- start the LDISCONH 1011 record (via 

I I YSTARTlG llIacro J AIHYUH 
- Write lDISCONN log data to the log 

Ivia YWRITElG macro) 
- 'CLOSE' the u) I SC()!;'N log record 

i I ('1/ i<1 YENOh'RH macro J AIUnO:') 
- Abend SQUOS 

i 
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CBSS Dat@ Manipulation Icontinuedl 

FETCH ROW f~c~ a T~hle 

* Called from ARIYHOO 
AIHYD!l4 'flETCH ROW J 

The roy to be fetched can be identi
fi@d by providing: 
1. An 10 of an active and positioned 

'Oil' sean in SCANll), or 
2. SCANl!):::O. DBSPACE, RID, and legal 

TID, or 
3. StANID=O, DBSPACE, RID, TID=O, lID, 

ICOHF', and a kl'!y-valuQll in KDOMAIHS 
lif ICONP=fIRST, no key value is 
nl'!ededl. 

Search arguments can be checked by 
setting NSARGS > 0 and providing a 
search argument list ISARGSI. In that 
case, DOMAINS are returned only if the 
search argu~ents are satisfied" 
Otheruise the BADSARG uar~ing code is 
raised, and only DBSPACE, RID, and 110 
are returned. 

A returned roy is described by DBSPACE, 
RID, TID, and DOMAINS. A user-CDn
trolled hold on a rOM can be acquired 
by setting HOlDlNO:'H'. 

The number of DOMAINS tD he returned 
is specified in HREQDOM. The DOMAINS 
values are pointed to by flDPTR and 
are truncated ta the lengtbs .pacifiad 
by FREQlTH. The ~ctual lengths are 
returned il'! FAtlnl. 

F@r associ~~ive operation, ICONP call 
take these valuesg 

'MI' Match 
'A' first After 
'M~' Match or First After 
'IFI' First 

If the index has nore DOMAINS than 
NKEYDOI1, then 'DON'T CARE' values iIlrl!! 
assumed for all the nOIl-subr.dtted 
I([)OMAINS • 

., 11\a foUolJillg' modules !ll!ll~' be calLl.<!!dl 
far the tolloYil'lg re!llSOIlS! 

DBSI-call bac~up occuring to: 
ill. Unfix DBSI-c~ll held buffers 
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DBSS Data Manipulation (continued) 

316 

and release acquired locks, 
b. Initiate lUW ROLLBACK if 

required, or 
c. Determine if the DSSI call 

should be retried. 

If any DOMAINS requested, 
validate DOMAIN request values. 
If any DOMAINS requested or 
request by index, or SARGS 
submitted, retrieve DOMAIN Control 
Record unless already retrieved. 
Obtain row's table Master Control 
Record and lock the table for 
read. 

Acquire OBSPACE attributes, lock, 
and control record (SCRI. 
Set row or page lock 'HOLD' on 
requested row if consistency 
level is less than 3 and DBSI 
requested hold. 
Initialize YTABlEl and obtain DBSI 
lock for D8S! call (copy BASE 
YBASE in YTABlEll. 
If DOMAINS request call be totally 
satisfied by index key, retrieve 
the requested DOMAINS from index 
key. 
If requested row is identified by 
INDEX and submitted keys and ICOMP 
parameter, validate ICONP and 
sub~itted keys and retrieve TID of 
roy via submitted key value!sl and 
ICONP parameter. 
Release buffers and short locks 
and move YBASE lin YTABlEXI back 
to BASE lat end of DBS! call). 

AIUYiH3 

ARIYD32 

ARIY038 

ARIYD41 

ARIYD43 

ARIYD45 

[iRIYD46 

ARIYD5!> 

- (Same as immediately above except 
that no DBSPACE header buffers ARIYD551! 
have been acquired.) . 
If SARSS submi Hed: 

Validate the SARGS. ~<-----------r~[~ARIYD57 
Check whether fetched roy -- r:~ 

satisfies SARS!. ~------~--4-------------~~RIY.D5e 

If requested row uas identified by ~ --.. 
a scan-id, obtain IDs of the roy. l ARIYD 9 

- Retrieve the data row for READ and ~ ~ 

set appropriate ENTITY locks. ~---4------------~~RIYD62~ 
- Invoke DBSS tracing Ivia TRACE [~ -- ~ 

macro) . «--,---------------+~ ':RIYE14 
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DBSS Data lianipulaticm (continued) 

INSERT a ROW i~ a Tah1~ 

* Called fro~ ARIYMOO 
ARHDO!ii (!USERT ROWl 

AAIYDUS performs the DBSI call t02 

Insert a raw in a tabla and, 
optionally, connect it in a link. 
Insert a roy at the end af a list. 

For a tabla, 
The rau to be inserted is described 
to DBS! by providing, 
1. DBSPACE, RID, DOMAINS, and 

TID ~= D, or 
2. DBSPACE, RID DOMAINS, and 1!0=0. 
If TID ~= 0, DBSS will attempt to 
a.sign to the row a TID 'close' to 
the submitted on8. Otherwise. it 
will attempt to use the first index 
lif anyl for that purpose. The point 
of insertion in an index is deter
mined first by kay-valua loy the 
first-clo~.in-v.lue) and then by the 
assigned TID (by the seeond-damBin
valua if applicabl.). The TID 
actually allocated to tha ra~ is 
returned in TID. 

Tha number of submitted DOMAINS is 
specified in I~EQDOH. If NREQDOM is 
smaller than tha tabla dagree. CBSS 
Yill virtually store strings of null 
values for the nan-submitted DOMAINS. 
The correct lengths must ba entered 
for 'i ixed-length DOMAINS that lllre 
bai,,!)' submitted. 

If III non~%ero LID is submitted, the 
inserted row is also connected in the 
link identified by SEGMENT, lID. lb. 
point of insertion is specified vi~ 
PSEGMENT, PRIO, PlIO, and QUAlf or by 
SCAHlD ~nd QUAlF as in C~~ECT. The 
protocols for link scan updat~ are as 
in CONNECT. 
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CBSS Data Manipulation (continued) 

INSERT will change to ON(TI the state 
of an index scan that was opened by 
the lUN issuing INSERT T and which is 
positioned in the scan order in a 
position adjacent to T. 

For a sequential list: 
The roy to be inserted is described 
to the DBSI by providing DBSPACE. 
RID = 0, and DOMAINS. It is alyays 
inserted at the end of the sequential 
list. 

The number of sub~itted DOMAINS is 
specified in NREQOOH. It NREQOOM is 
smaller than the table degree. oess 
will actually store strings of null 
values for the non-submitted DOMAINS. 
The correct lengths must be entered 
for fixed-length DOMAINS that are 
being submitted. 

® The follo~ing modules may be called 
for the follouing reasons~ 

If CBSI call backup is occurring: 
8. Unfix OBSI call held buffers 

release acquired DBSI locks. 
h. Initiate lUW ROLLBACK if 

required, 
e. Deter~ine if the 06SI call 

should be retried. 
If link connect requested, make the 
link updates in the roy's right 
tvin, and left tvin or parent 
rous (if they existl, and uFdate 
lINSERT log record to reflect these 
updates. Update affeeted SCBs. 
If the table has indexes, retrieve 
Do~ain Control Record and Index 
Control Record(sl (separate call for 
each onel. 
If indexes to be updated, assemble 
index entry from submitted DOMAINS. 
Obtain rou's table Master Control 
Record and lock the table for 
update. 

5Ql/Data System logic. VolUMe 1 
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~AR!YD29 

ARIYD32 
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CBSS D~t~ M~nipulatiom (co~ti~ued) 

DBSPACE attributes lock, 
control record (SeRlo ~ 

Obtain a TID ,ma ENTITY page wi til 
enough available free space for tile 
insert on a page 'close t@' a 
specified page. Set appropriate 
ENnn locks. 
It COh~ECT was r@~uestecl and 
COlltrol Record not already 

, reb:-ieve ito 
YTABlEl 

lock for DBS! call 
ilil HABLE!) 
Release huffers alld short 
~ove YBASE lill YTABlEIJ to 
lat elld of 06S1 callI. 
Same as immediately above but 
~ase where no DBSPACE he~der 
pages h~v. been acquired. 
If CONNECT is requested and 12 
was identified via a scan-id 
abtain IDs af T2 raM fra. the 
Update the Directory Block r 
M3P entry) for the updated 
(INSERT) WTHY 
If the Directory Block not alre.dy 
retrieved, retrieve it itor WRITE) 
If or the upd,rted ! INSERT I ENTIH 
p.ge. 
If inserting into a list, retrieve 
far UPDATE the last-used p~~. in 
DBSPACE ar Directory Block far 
update page. 
I" ox: 1 i.st inseri:, ullt'ix ENTITY, 
Directory, Dr beader buffer. For 
connect. unfix 12 rD~ page buffero 

~ Start the lINSERT lag record !ViB 
YSTARTlG )111:11<:ro • f--~ 

1,.!rHe UNSERT l<o!l' data to the 
lag via YWRITElG ~acrol. 

- 'CLOSE' the lINSERT l@g record 
I villl Y'ENOWRIT l"Bcro 1 0 -r-~~~-~~J,~ 

If insert illto a list validate 
tb<!! suomi Hed DOMAINS ,md ohi:aill 
the lenll'th@f-therowto be ~~. ~ .. 

If insert into. list. stare th. 
x:a", from subllti-tted DOMAINS illto 
.el<!!ctecl ENTITY paga. 
If DBSI call backup and illdexe. 
~ere updated, delete lieu ro~ key 
entry from an index. 
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CBSS Data Manipulation (continued) 

320 

If table has indexlesl. insert ~ew [ 
roy key entry into an index.ARIYX18 
If no TID was sub~itted and an ~--------~~ 

index exists, obtain from first 
index a tentative TID to be used 
for selecting insert page. If 
key DOMAINS are sllbl!li tted, use them 
to select the TID (~atching page). 
If CBSI call backup and any indexes 
were updated, restore any index 
Se8s that were ~odified. 

I ARIYX21 I 

[wYmJ 
Drop index backup sea if any 
index sea uas modified (normal 
cOlllpletion j. 

+---I~) I AIHYX228] 
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* Called from ARIYNOO 
ARIY[)()6 I GET NEXT ROW I 

ARIYD06 performs the OSSI call t@ do 
th~ GET NEXT ROW froees5i~go fast 
next processing is dane ~f tbese 
conditions are true~ 
- Previous call ~as for NEXT 

Same StAHlD was used 
Sean y~S left Dn and clean 
Return code uas 0 

- Page locking vas usedo 
ARIYD06 sets the FASTFlAG in YTABlE! 
to 'l'B if all the conditions are meto 
It alsa tries tD fit copies of the 
domain control raY and index cantral 
ray into YTABlEl and sets the 
appropriate fla~s YDCRfLAG ancl 
YICRflAG. 

GfT NEXT is the DBS! call to s@aKcb 
an~ r~trieve a roy fro~ ill table @r 
s@~uential list usin~ an opened scan. 
For a scan opened on an index of a 
table. t~e roy that is returned is 
located by providing, 

The 10 of a scan on an index in 
SCANID. 
A key-value restriction in ICOMP 
and KDOHAINS (optional). A value of 
NKEYOON=O il'ldicates that ill h}' 
restriction is not being sub~itt~d. 
ICON? ean take the values 'M " 
'18 " and 'tiS'. 

- A DOMAIN search clause ift SARGS 
(optional). A value of NSARGS=ij 
i~di(ates that a searca clause is 
~ot being submitted. 

The roy description is returned in 
SEGMENT, RID, TID, and DOMAINS. The 
index 10 on uhich the scan is opened 
is returned in lID, and lID is set to 
D. The returned row is tbe first in 
the index, starting from tbe position 
presently identified in the scan and 
satisfying the restrictions lif anyl 
on key-value and search clause. 
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CBSS Data Manipulation {continuedl 

If the scan is 'ON' a row, the row 
itself is included in the search if 
QUAlf:'N'. but it is not included if 
QUAlF~'A' <AFTER)o 

If the scan is 'BETWEEN' tuo rous, the 
second rou is always the starting 
point of the search. If the scan is 
'EOF', no search is performed. The 
search is halted with a key-violation 
or an EOf warning in the return code 
uhen a key-value restriction (if anyl 
cannot be satisfied or uhen EOF on the 
scan is reachedo 

An automatic hold on the current row 
is acquired by CBSS, and the hold 
previously acquired in the scan is re
leased. In addition. a user-controlled 
hold on the current ro~ can be acquired 
by setting HOLDIND="H'. 

If the key restriction is violated, the 
scan is positioned 'ON" the first 
offending rou that is returned in 
SEG~IENT, RID, TID, and DOl1AINS. An 
automatic scan hold (and. it requested, 
a nBSI caller holdl is acquired on this 
roy. A warning is raised in the return 
code. 

It EOF is reached, the scan is 
positioned 'EOF' after the last scanned 
row. SEGMENT. RID, and TID identify 
the roy pointed to by the scan, but 
nothing is returned in DOMAINS. Also. 
an automatic hold is acquired on the 
last row. and the previous hold is 
released. No user-controlled hold is 
accepted in this condition. A warning 
is raised in the return code. 

For a scan opened on a binary link, 
returned roy is located by CBSS using 
SCANIO and, optionally, SARGSo NSARGS 
must be 0 if SARGS is ~ot to be usedo 
The returned row lif any) is always a 
child because QUALF="H" is not accepted 
if the present roy is a parent. The 
CBSPACE, Table 10, and TID fields of 
the child are returned in SEGMENT, RID, 
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OSSS Data Manipulation (continued) 

TID. and DOMAINS. The DBSPACE. Table 
10. and TID of the parent are returned 
in PSEGMENT. PRID. and PTIO. The link 
10 on uhich the scan is opened is 
returned in LID. and TID is set to O. 

The definition of returned rOUt the 
rules for hold and for end of scanned 
set are similar to those given for the 
case of an index scan that does not use 
a key qualification. If the last rov 
is a parent. then TID=O is returned. 

For a scan opened on a unary link. the 
definition of NEXT differs fro. the 
binary link case only in that O's are 
always returned in PSEGMENT. PRID. a~d 
PTID. 

For a scan on a table. the definition 
of NEXT differs froll the unary link 
case only in that O's are returned in 
LID and IlD. 

For a scan on a sequential list, the 
definition of NEXT differs from the 
unary link case only in that O's are 
returned in RID, 110, and LID. 

• The follouing modules .ay be called 
for the follouing reasons: 

If the 0851 call BACKUP occurs: 
a. Unfix 0851 call held buffers 

release acquired OBSI 
b. Initiate LUW rollback 
c. Deter.ine if the OBSI 

be retried. 
If DOMAINS requested. validate 
DOt1AIUS request values. 
If scan is on a table, search for 
'NEXT ROW' in current DBSPACE 
ENTITY page. 

Retrieve Domain Control Record if 
not already retrieved and: 
a. this is a link scan and requested 

DOMAINS or SARGS submitted. or 
b. this is an index scan and SARGS 

or key DOMAINS submitted or 
requested DOMAINS. or 

c. this is a list scan. or 
d. this is a table scan and 

requested DOMAINS or SARGS 

Licensed Material - Property of IBM 
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ness D~ta Manipulation ~continued} 

submitted. 
Also. retrieve Index Control Record 
if index scan and ICR not already 
retrieved. 
Retrieve for READ an overflo~ ro~. 
If not already acquired, or if 
need link parent DBSPACE access, 
acquire DBSPACE attributes, lock, 
and control record (SeRI. 
Set roy or page lock 'HOLD' on 
requested roy if consistency 
level is less than 3 and DBSI caller 
requested hold. 
Acquire a neu scan hold lock if 
lID locking needed. 
Initialize ¥TABlEl and obtain CBSI 
lock for DBSI call (copy BASE 
into YSASE in YTABlEll. 
If an index sean and DOHA~NS 
request can be totally satisfied 
by index entry. retrieve the 
requested DOMAINS from the index 
entry. 
If DOMAINS requested, move 
DOMAINS from stored rou to 
caller. 
If scan is on a table. search 
forward in D8SPACE from specified 
TID for a roy that matches a 
table-id and SARGS if sub~ittecl. 
If scan is on a link. is 'ON' a 
parent, is not clean, and parent 
is in different DBSPACE, unfix 
lafter access) parent DBSPACE 
lIetider rage. 
If scan is on a link, unfix the 
no-longer~needed parent or child 
rou ENTITY buffers. 
Release buffers and short locks 
and move ¥BASE (in YTABlEIJ back 
to BASE lat end of DBSI call). 
Same as immediately above except 
for case where no DBSPACE header 
pages have been accessed, 
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DBSS Data Manipulation Icontinued! 

If SARGS submitted, validate the 
SARS! parameters. 
for inde~ or list scan uith SARG! 
submitted, check whetber retrieved 
rau satisfies SARS!. 
For. scan en • link. retrieve 

parent or child data row far 
READ and set appropriate ENTIT¥ 
lacks. 
Retdeve for READ an ENTITY page 

Unfix an acquired ENTITY page. 

Release an acquired base Dr 
overflow page lock, or release 
an old scan hold lock. 

Acquire a Fage or rro loek. 

If scan on a list and SARGS 
submitted, check SARGS agaiwst 
current roy and return roy length. 
If scan is on a list, return 
requested DOMAINS of next roy to 
DBS! caller. 
If scan is an an index, obtain the 
next TID after the TID that 
matches the submitted key DOMAINS 
and the ICOHP ~arameter (fast 
pathl. 
If scan is an an iwdex, obtain the 
TID of the roy that matches the 
submitted key DOMAINS and the 
ICOMP and QUAlF parameter~. 
If sCQn is on an index, update 
scan cursor for an index scan 
as a result of ne~ position fron 
GET NEXT call. 
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CBSS D~ta Manipulation (continued) 

OPEN SCAN on a Table 

* Called from ARIYMOO 
ARIYDOS IOPEN SCAN) 

ARIYD08 performs the DBSI call to 
open a scan on an index or link of a 
table, or a scan on a table. or a scan 
on a sequential list. OPEN SCAN also 
returns the DOMAINS of the roy on 
uhich the opened scan is positioned as 
specified in the DBSI caller DOMAINS 
structure !unless search arguments 
result in a BADSARG yarning return 
code). 

For open of an index scan: 

A scan is opened, pointing 'TO' a 
roy in the index ordering. and a 
scan-id is returned in SCANID. The 
index on which the scan is to be 
opened is identified by providing 
DBSPACE. lID, and by setting 
QUAlf='I'. The roy can be identified 
by providing: 
a. The ID of an active and positioned 

'ON' scan in StAHID, or 
b. StAHID=O, RID, and a legal TID, or 
c. SCAN1D=O. 11D=0, RID. ICOM?, and 

a key-value for 110 in KDONAINS 
(key-value not re~uired if 
ICOMP=FIRST) • 

RID and TID are alyays returned. 

For open of a binary link scan: 

A scan is created that points 'TO' a 
child in a set of linked rous. and a 
scan-id is returned in SCAHID. The 
link is identified by providing 
SEGMENT and lID. and by setting 
QUAlf='P', 'F', or 'C', depending on 
uhether the link is opened on a 
parent. first child, or arbitrary 
chUd. 

A scan can be opened on a parent by 
providing: 
a. The 10 of an active and 

positioned 'ON' scan in SCANID. 
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ness Oata Manipulation !continued) 

pointing to the desired par€~t 
roy. or 

b. SCANID~~, PSEGHE~IT, PRID, and a 
legal PTID. 

The parent destription is returned 
i~ PSEGHENT, PRID, an~ prID. 

A st"m be be op'lmed @1i'I a first duild 
by rrovidillg: 
a. The ID of an active and 

positioned 'ON" stan ill SCANID, 
pointing to the parent roy or 

Ii:;. SCAN!!)::: I), PSEGNENT, pt;!:m, .md iii 

legal PlID. 
The parent description is returned 
in PSIEGtIENT, PRID, and pnD. ne 
table 10 and ro~ ID of t~e c~ild are 
returned in RID and TID" 

A scan can be opened on an arbitrary 
child by providing: 
a. lhe XO of an active and 

positioned 'ON' scan in StANIO 
pointing to the desired child, or 

Do SCANIO=O, RID, and a legal lID. 
The child description is returned in 
RID and 110. The D6SPACE, table ID, 
and 110 ot the parent are returned 
in PSEGMENT. PRID and PlIO. 

for open of a unary link scan: 

The rules are the same as in the 
case of opening a binary link on a 
child, uith the only difference 
being that O's are returned in 
PSEGHENT, PRID, and PRJD. 

for open of a scan on a table, 

A scan is created that points 'TD' • 
roy in tbe tabla. and a scan ID i. 
returned in SCANlD. One must specify 
DBSPACE and set QUAlF='R'. The ro~ 
can ba identified by providing, 
n. Tbe ID of an active and 

positioned 'ON' scan in SCANID, 
or 

b. SCAN!D=O, RID. and. legal TID. 
01:' 

c. SCANID=O, 710=0, and RID. In 
tbis case, the scan is opened on 
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cess Data Manipulation (continued) 

the first roy of the table, in 
TID order. 

The roy description is returned in 
RID and TID. 

For open of a sean on a sequential 
list: 

A sean is ereated that points 'TO' a 
roy in the list, and a scan 10 is 
returned in StAHID (in BASE). One 
must speeify DBSPACE and set 
QUAlF~·l·. The roy ean be identified 
by providing: 
a. The ID of an aetive and 

positioned 'ON' list sean in 
SCANIO, or 

b. SCANID=O. In this ease, the sean 
is opened on the first roy of 
the list, in physieal order. 

RID = 0 is returned. 

for all types of open. NSARGS > 0 
causes the DBSS to cheek the search 
arguments against the resulting row. 
The BAOSARG warning eode is raised if 
the roy does not qualify, and no 
DOMAINS are returned. However. the 
sean is still opened. An auto.ati~ 
hold on the row is acquired. That hold 
is automatically released when the sean 
moves to another row. In addition, a 
user-controlled hold can be acquired 
on a link, index, or table scan by 
setting HOLDI~~=·H·. 

o The following modules may be called 
for the following reasons, 

If the DBSI call BACKUP is 
oecurring: 
a. Unfix DBSI call held buffers 

and release acquired DBSI loeks. 
h. Initiate lUW ROLLBACK if 

required. 
c. Determine if the CBSI call 

should be retried. 
If any DOMAINS requested, validate 
DOMAIN request values. +----+-+ 
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CBSS Data ~~ipulati©n (continuedl 

If sc~n is on an inde~ or list 
DOi'liUNS requested or if SARGS 
sub~itted, retrieve DOMAIN 
r@cord if ~ot already 
If index scan and pDsitioning 
specified via TID Dr sca~~id, 
.sse~ble index key from stored 
Obt.in the table's Haster 
Record and lacK the table for 
If Dpen Df • link scan UR a 
Dr first child, obtain parent 
table's Naster Control RecDrd 
lack the table for READ. 
If not an index scan, alloeat~ 
ne~ scan control block (SCSI. 

Acquire DBSPACE attributes, 
and control record (SCR~. If 
open link or parent or first 
and parent DBSPACE does not 
child DBSPACE, acquire parent 
DBSPACE attributes. IDck, and 
control recDrd (SeRI. 
If of • link and link CDntrol 

Ilot already retlrieved, ~ .--1 
retrieve it. If oren of an 
\pia ill scan-id or TID and Ilia€!}( 

Control Record nDt already 
retrieved, retrieve it. 
Set roy Dr page lock 'HOLD' on 
requested ro~ if consistency 
level is less than 3 and DBS! 
caller requested hold. 
If 'ON' TID specified vi~ 
and roy need not be retrieved, 
ac~uir. a scan 'HOLD' on the 
Initialize lTABlE! and ubtain 
DBSI lock fDr DBSI call (BASE 
copied into lBASE in VTABlEl). 
If open of an index and if 
request can be totally sat is! 
by index key, retrieve frD~ 
entry the r.~uested DOMAINS. 
It Dpan of an index and it ON 
is identified by submitted 
and ICOMP value, validate 
value and submitted keys, and 
retrieve TID of requested roy 
the sub~itt.d kay values and 
'Paral'lleter. 
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DBSS Data Manipulation (~ontinued) 

- If DOMAINS re~ueste'. move DOMAINS 
from stored roy to CBSI ~aller. 

- If open of a table sean, sear~~ 
foruard in OBSPACE from specified 
TID tor a roy that mat~hes a ~---4~ 
table-id. 
Release parent or ~hild OBSPACE 
header buffer prior t~ retrieving 
~hild or parent DBSPACE information 
(see ARIYD38 above). 

~ If open link on first ~hild, unfix 
(after use) parent row ENTITY ~---i~ 
buffers. 
Release butfers and short locks, 
and Move YBASE (in YTABlEll back 
to BASE (at end of DBS! ~all). 

Same as immediately above but for 
ease uhere no DBSPACE header 
pages have been ac~uired. 
If SARGS submitted. validate 
them. 

If SARGS sub~itted and not a list 
scan, check SARGS against 'ON' 
roy. 
If not open list scan on first 
child and if 'ON' roy vas ~-----t~ 

identified via a scan-id. obtain 

330 

its IDs from the SCS. 
If open link scan on first child 
and if 'ON' ro~ was identified 
via a scan-id, obtain its IDs from 
the SCB. 
for a first child link open. obtuin 
parent data roy and set 
appropriate ENTITY locks. For 
non-list open. obtain 'OW' data and 
set aFpropriate ENTITY locks. 
For a list scan, retrieve for READ 
an ENTITY page. 

For an index scan uith 'ON' rou 
specified via TID or scan-ia. 
unfix retrieved index page and 
index directory buffer. 
If open of a link scan and scan 
table full. release scan hold ~---t~ 

lock. 
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If open of an index scan ~ia 
sc~n-id and scans shar~ same ~ 
index, obtain scan hold lock on 
index page. 
If open of a list sc~n ~nd SARGS [ 
submitted, check SARGS <l9'iliI15t +-~+~~AIUYS()l 
current row and return ro~ length. --
If open of a list scan, return 
requested DOMAINS of 'ON' roy 
to DBSI ca Her. 
If open of an index SCill1 and no 
scan-id or TID submitted, obtilin 
TID of roy that matches submitted 
key DOtlAINS and IeOH? parameter. 
If open of an index scan via 
sean-id or TID, obtain TID for 
index entry matching key v~lues of 
scan-ia roy or specified row. 
If open of an index scan, create 
the new index 5eB or reposition 
lieu index SeB to proper 0 ON" rou 



D8SS Data Manipulation icontinued) 

RETRIEVE PARENT ROW in a Binarv Link 

* Called from ARIYMOO 
ARIYD09 IGET PARENT ROW) 

ARIYD09 performs the DBSI call to 
retrieve parent roy of a submitted 
child row in ill specified binary link. 

The link is identifed by providing 
OBSPACE and LID. The child roy is 
identified by providing: 

An XO of an active and positioned 
'ON' scan in SCANID. or 
SCAHIO=O. DBSPACE. ~ID and a legal 
HO. 

The child rou DBSPACE, table-ia, and 
TID are returned in SEGMENT, RID, 
and TID. The parent roY description 
is returned in PSEGMENT. FRIO, PlIO 
,lIld DOMAINS. 

Note that search arguments cannot 
be used (uill be ignored) on a GET 
PARENT call. 

A user-controlled hold on the parent 
roY can be acquired by setting 
HOUHNlJ :::; • H' • 

The (alloying modules may be called 
Inot necessarily in tha order shounl: 

- It DBSI-call backup is occurring: 
ill. Unfix CBSI call held buffers 

and release acquired DBSI locks. 
b. Initiate lUW rollback if 

required. 
c. Determine if the DBSI call 

should be retried. 

[jRHDU 

- If any DOMAINS requested!, validate r: 
DOMAIN request values. ,;.----+--,l>~R!YDBJ 

332 

- If any DOMAINS requested or SARGS 
submitted, retrieve Domain Control 
Record unless already retrieved. 
Obtain the child row Dr parent 
roy's table Master Control Record 
and lock the table for read. 
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DBSS Data Manipulation !continuedl 

Acquire child or Farent OeSPACE 
attributes lock and control record 
(SCRJ (parent only if different 
[)BSPACEJo 
If link Control Record is not 
already acquired, retrieve i-t. F 

Set ~oy or page lOCK 'hold' O~ 

requested parent row if the (~ 
consistency level is less than 3 
and DBSI caller re~uested hold. 
Initialize lTABlEl and obtain DBSI 
lock for DBSI cull (BASE is 
copied into TBASE in YTABLEll 
It DOMAINS requested, move requested 
DOMAINS fram stored rOM to 
DBSI caller. 
Release buffers and short lacks 
and ~ave TBASE back to BA~E (at 
end af OBS1 call). 
Same as immediately above but for 
case uhere no DBSPACE header 
pages have been acquired 
If child ra~ was identified via ~ 
scan-ia, obtain its IDs from SeB. 

for child row iif specified Ilia TID 
or cannot get parent TID fro~ 
specified scan-idl and for parent, 
retrieve the data roy for READ and 
set appropriate ENTITY locks. 
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DBSS O~tu H~nipulation !continued) 

UPDATE ROW DOMAINS :n a Table 

* Called from ARIYMOO 
ARIYD10 (UPDATE ROW) 

ARIYDIO performs the DBSI call to 
upd~te some of the DOMAINS of a ro~ of 
a table. 

The roy to be updated can be identified 
by providing: 

The 10 of an active and positioned 
'ON' scan in SCANI!), or 
SCANID=O, DBSPACE, RID and a legal 
TIl), or 

~ SCANID=O, DBSPACE, RID, TID=O. 110, 
ICONP and a key value in KDONAINS 
!key value not required if 
ICON? :: FIRST j • 

Non-negative numbers in fREQLTH entries 
are used to identify the DOMAINS that 
are being updated. The lengths for 
-these DOMAINS are submitted ill fACt TH. 
The correct lengths must be sFeeified 
for the submitted fixed-length DOMAINS. 

DBSPACE. table-td, and TID of the 
updated row are returned ill SEGMENT, 
RID alld TID. 

The follouing modules may be called 
(not necessarily in the order shoulI): 

334 

If DBSI-call backup is occurring: 
il. Unfix DBSI call held buffers 

and release acquired 08S! locks. 
b. Initiate lUW rollback if 

required. 
c. Determine if the DBSI call 

should be retried. 
If DOMAINS submitted. retrieve 
Domain Control Record if not 
already retrieved. If index(es) are 
to be updated. retrieve each Index 
Control Record Iforuard or backup 
processing). 
If index(esl to be updated, assemble 
index key from stored rou 
(forward or backup proeessingl. 
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DBSS Data Munipulaticn {contimled I 

It indexlesl to be updated, 
index key from submitted 
and stored row (forward and 
backup processing 0 

Obtain the rou's table Haster 
Control Record and lock the 
table for update. 
If upd3te causes row length 
move the row (possibly to a 
pDge), update new row uith 
DOMAINS, remove aId row, Dnd 
roy update (LUPOATE log 
Acquire DBSPACE attributes, 
and control record !SeRl. 

InitiDlize YTABLEI and obtained 
DBSI lack for DBSI call IBASE is 
copiecl into YBASE in YTABLEll. 
It update roy is identified via 
index, sub~itted keys and ICOHP 
parameter, validate ICOM? and 
sub~ittRd keys Bnd retrieve row' 
TID via the submitted keys 
and ICOtIP value. 
Rele<lse and short lcd,s 

lin YTABLE1) back 
to ~ASE lat end of DBSI calli. 
Same DS above but for case where 
lHl' DBSPACE header page buffers 
haue been acquired. 
If update row was identified uia 
scan-id, obtain its IDs frcm the 
5eB. 
Retrieve roY for update and 
.c~uire any required page ar TID 
lacks. 
If ro~ updated in place, 
B. Start the lUPDATE lag 

!via YSTAlHLOG !\Iacro). 
b. ~~rite LUPDATE log data to 

the log IVIA Y~RITElG 

c. 'CLOSE' the UJPlJATE lag 
Ivia YENDWRIT macrolo 

If an index DOHAIN is 
B. Delete update row key 

from an index !for~Brd 
backup processingl 

I:l. Insert update row key entry 
an index (forward Dr backup 
processingl. 
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DBSS Data Manipulation (continued) 

- If '55! <," b,<ki" "r "d ~'d"': I : uere updated, restore any index I ARIYX22 
SCBs that were modified. . 
If any indexes were updated, drop rr--------~ 
index backup SCBs for any ARIYX28 
modified index SeBs (normal L-______ ~ 

completion). 
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DBSS Duh !iard.pulatilm I COIl-l:iIlUecl) 

DBS5/Dn RECDVERY PROCESSING - GENERAL FLOW 

In this cli<lgraw., only tl'l1! DBSS/DM :i:"ecovery ll':nH:l!ssil1l!j" top l10clules ,,IN! SI1l0~'il 0 Sill! tlu! foHolEilrn!!i' de'ta:U diagrGliUS {O"lt oUte"lt 
modules being called. 

for, 
G tOl'.'NECT ROW I AIHYD6S), se<!! page 331'1, 
@ DELETE ROW IARIYD661. see page 3390 
& DISCO~'NECT ROW IARIY067), see page 340. 
$ INSERT ROW IARIYD681. see page 341. 
~ UPDATE ROW IARIYD69l. s<!!e page 342, 

Licensed M3terial - Property af IBM 

Ilog-driven lUW recovery processing) 

REDO, UNDO, 
00 IWlll6ACK 

IHSC()t;'NECT 
lOBS! CAlU 

ROW 
ClIll i 
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CBSS Data Manipulation (continued) 

DBSS/DM RECOVERY PROCESSING - DETAIL FLOW 

* Called fro~ ARIYl07 
ARIYD65 (CONNECT ROW) 

AR!Y065 connects row T in ill REDO, or 
disconnects row T in UNDO or ROLLBACK 
using logged information. 

At entry to ARIYD65, LOSl is tlu! lengtll 
of the log record, and TRANSI10DE is 
~ R Q i> ~ U 0 , or '13' (REDO, UNDO, or 
ROllBACK) • . 6.1"'0 at entry, log eursor 
points to the beginning of the logged 
data for the CO~~ECT of row T. 

Nodules that may be called fro~ 
ARIYD65 are: 

338 SQl/'Oata System logic, Volume A 

ARHon 

ARn073 

[ ARIYD74 

ARIYD76 

ARIYDn 

~RHl05 

CONNECT IREDOI or DISCONNECT (ROllBACKIUNDO) 
rOM T to/irom its parent and/or tyin links. 

Expand data ro~ of rc~ T to create space for 
the (addedl link prefix (for REDO processing). 

Acquire backup lock if needed and initialize 
YTABlEXU for recovery. 

Unfix last entity page and block accessed for 
recovery. 

Read lCONHEAD and lC~~PREF sections of lCONNECT 
log Record (via YREADlOG 2acro). 

licensed Material - Property of IBM 



• Called from AAIYlD7 
AIHYD66 I DELETE ROW J 

ARIYD66 re-deletes roy T for REDO 
Irecovers DELETE operation), and, if it 
UllS DELETE with iHSCOtlNEI5:T, it re
disconnects any pllrent Bnd twin links. 

It inserts roy T fQr UNDO or ROLLBACK 
IrecQvers DELETE operation) and, if it 
uas DELETE uith DISCONNECT, connects 
roy T to any parent and tuin links. 

This is done using information logged 
uith the DELETE operation (lOElElE 
data'. NQte that roY T may be an over
flou row and that in this case. botb 
the base po~n~er roy and the overflow 
data roy ~ust be cleleted or inserted. 

At entry, lOGl has the lengU, of the 
log record and TRANtl0DE is • R', • U' , 
Oil' 'S' (REDO, Ul\'1)O, or ROLLBACK}. Also 
at entry, log cursor paints to the 
beginning of the lagged data for ~he 
delete of roY To 

Modules that .ay be called from 
AI11YD66 are, 

licensed Material - Property of IBN 

Disconnect or connect roy T fra./to Bny parent or twin 

Initialize YTABlEIU for recovery 
bOlCkup lodi< and SCI'! and HCR "md 
updutedL 

Delet. ur insert all index key entries 

Delete T base ruw, 
roY b~se page and prepare i 
retrieve ro~ T buse or ov~rf 
data l:'O'e! insert. 

Read parts of the lDElETE log 

j ru;(';~uir@ 't 

~,re 

lL 



CBSS Data Manipulation (continued) 

REDO/UNDO/ROLLBACK DISCONNECT Ro~ Operation (Recoverv Processing> 

* Called from ARIYl07 
AR IYD6 7 I!HSCONHECT ROW) 

ARlYD67 disconnects roy T in REDO or 
reconnects row T in UNDO and ROllBACK 
using logged information. 

At entry, LOGL has the length of the 
log record and lRANNODE is QSQ \lI 'U' ~ 
or 'R' (ROLLBACK, UNDO, or REDOI. Also 
at entry. log cursor points to the 
beginning of the logged data for the 
disconnect of roy T. 

Modules that llIay be called fro!!! 
ARIYD6 '1 areg 
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ARIYD'14 

ARIYD/6 

ARIYOn 

ARlH05 

Update link prefixes of roy T's right twin. left twin. and 
parent rous ICONNECT or DISCONNECT rOM 11. 

Acquire backup lode if needed and initialize Y1ABlEllI for 
recoveryo 

Unfix last entity page and blOCK accessed for recovery. 

Read lDISCONN log reeord ivia YREADlOG maero) 
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DBSS Data Manipulation (continued) 

REDO/UNDO/ROLLBACK of INSERT Data Row (Recoverv Processing) 

* Called from ARIYL07 
ARIYD68 (INSERT ROW) 

ARIYD68 re-inserts row T for REDO 
(recovers INSERT operation) and, if it 
was INSERT with CONNECT, re-connects 
any parent and tuin links. It deletes 
row T for ROLLBACK and UNDO (recovers 
INSERT operation) and. if it was 
INSERT with CONNECT, disconnects row T 
from any parent and tuin links. This 
is done using information logged after 
the INSERT operation (LINSERT datal. 

At entry, LOGL has the length of the 
log record and TRA~~ODE is 'R', 'U', 
or 'B' (REDO, UNDO, or ROLLBACK). Also 
at entry, log cursor points to the 
beginning of the logged data for the 
insert of row T. 

Module that may be called fro. 
ARIYD68 are: 

~------------------~)I ARiY~~-l Unfix DBSPACE header buffers fixed becuase of index updating. 

~--------------------;-~)[ ARIYD71 Connect or disconnect row T to/fro. any parent or twin links. 

~------------------+~) ,-ARi-YD74] Initialize YTABLEIU for recovery and. if needed, acquire: 
---- backup lock, SCR. MAC. and OCR if indexes are to be updated. 

~--------------------+~)I ARIYD75 Insert or delete all index key entries associated with row T. 

~--------------------+~)I ARIYD76] Unfix last entity page and block accessed for recovery. 

~-------------------i~)1 ARIYD77 Delete row T or retrieve a page and prepare it for insert of 
- row T. 

~-------------------+~)I ARIYL05 Read parts of the LINSERT log record (via YREADlOG .acro). 
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DBSS Data Manipulation <continued) 

* Called from ARIYL07 
AR!YD69 (UPDATE ROW) 

ARIY069 updates data roy Tusing 
logged information if REDO, or 
"un-updates" the data rOIll using logged 
information if UNDO or ROLLBACK. It 
handles the cases where the old and 
new rous are on different pages and 
where the old and/or new roy is an 
overflow row and where the update has 
changed the length of the row. Any 
indexes affected by the update/ 
un-update are updated to refleet the 
update/un-update. 

At entry, lOGl has the length of the 
log record and TRANHOO is 'B', 'U', or 
'R' (ROLLBACK, UNDO. oX' REDOL Also 
at entry. log cursor points to the 
beginning of the logged data. 

Modules that may be called by 
ARIY069 are: 

SQl/Data System logic. Volume 1 

AIUCWSF 

AIUCWSG 

ARIY!J23 

ARIYD28 

ARIYD53 

ARIY063 

ARIYIJ70 

ARIYD74 

Build a key entry from a data ro~ for an index entry INSERT 
or DElETE. 

Update the hloeoc assoeiated ~ith a page that has had a change 
in free space status. 

Initialize YTABlEIU for recovery and, if needed, acquire: 
backup lock and SCR and HCR and DCR if indexes are to be 
updllte<L 
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DBSS D~ta Manipulation !continued) 

+-- -H 

4' * } 

lrnfb: bst paJ!)'€ alld block aeeessed TO!! re-COII<l!l!:'jfo 

Retrieva ill roy far raeavery update. DE delat. row for 
recovery. or retriave all entity paga and prepare it for 
recovery ro~ i~s.rt. 

Read lUPDATE la~ Qat. Iviill YREJ!.I:llOO mae:!.'@~. 

Reset the SQlIDS log cursor Ivia <fMOVECUR m~-cra • 

Delete and illdax entry. 

4: I ) :bis~l]:t an illdE!)( tlll'l"h:y. 
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DBS! SORT - GENERAL FLOW 

SORT WITH 
VAR lEN 
KEY 

344 SQlIData Syste~ logic, Volume 1 

SORT 
A 

PAGE 

FIXED 
lENGTH 
KEY 

CBSS ENn!V 

fIll 
INTERMEDUlE 
PAGElS) 

DECOOE 
ROW l 
KEY 

WRITE 
DBSPACE 
HDR PAGE 

DECOOE " 
ENCODE ROW 
& KEY 

MERGE 
STRINGS 
OF PAGES 

WRITE OUTPUT 
HDR PAGE 
INFORMATION 

COPY A 
STRING 
TO LIST 
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* hom ARHrlll@ 
ARIYSOQ (Sorts a Set of ~ows) 
IFor Entry Poi~ts ARIYSOO! and ARIYSO@2. see page 3t}6) 

.. Set SI hit to iIldicZlIt{1 Emtli:y in to DBSS <:! [-:A-R~I-Y~K~O~8"" 

.. Set INDEXCRN to 'N' 

@ If the requested dO!llains is < © or > 255, 
- RHCOOE " -135 

.. Xf the number of do~ains to be sorted is 
< 0 or > number of domains then t~e 
requested 

- RHeaOE '" -Bl 

o If there are dUfliemtes in the sort 
speeificatio!1!s: 

" 
!EXHI pagil! 
,-I' 

pingii> 

- RETCOIJE :.; -R~! ~-~~--~,~~-~--~-~ 

350 

35@ 

,~ I' 
.. If the number of sort order 

is > the number of re~uestecl 
- RETCODE ~ -132 

;® If DUPE lIM is not 'N', 'K'. @r '5": 
- REreOD!: '" -134 

"' If SOlnUST is !'lot 011 iii! iull"lora iH)u!'!dary, 
- RETCOOE '" -138 ~~~~~--~ 

" Xf SORTSP!:!:: is !'lot 011 ill fuH!;Iord! boulldalCl": 

,~ I 
pag-Ill 351'i 

} 

,-I 

pag" 350 

- RETCODE :: -130 ------~ 

® If Scali 10 is too small or too li/lrgl!~ 

- RElCODE '" -9 

" If sort DBSPACE is IIOt availab!~: 

- Sy~;hl'l Error ARHS!'W 02 

" If sort DBSPACE is !'lot op~lIed f@r urite: 
- RETeODE ~ -75 ~~--~~~---~ 

® R •• d sort •• gaellt b •• dar directory black 

"' If error an read then: 
- Syste~ ~rr©r ~RXYSOC ij~ 

f<l!l;!l) 35@ 

if'ag~ 35© 



DBSS Sort (continued) 

346 

@ If sort segment is not e.pty: r---1 
- RETCODE :: -75 ~iEXITi page 350 

'~I 
• Unfix sort segment header directory 

AFHV!46--] 

-----+--~~----~) r AIUYI102 ] 

block ~(-----------
If error: 

- System error ARIYSOO 04 

• l'" ",t ' •••• nt I :1 "'YK" If error: 
System error ARIYSOO 05 or I 
ARIYSOO 06 ARIYN02 

.. Go to ---..." 

ARIYSOOl: 

Entry for internal call iron 
the sort subcomponent tor REDO 

.. If TRANMODE :: 'R' or 'H': 
- Set global lock requirement to 

exclusive 
- Set INDEXCRN to 'N' 

.. Go to ~ 

ARIYS002: 

Entry for DBSS internal call for 
index creation 

@ Set INDEXCRN to 'Y' 

.. If sca is closed: 
- RETCODE :: -9 --------------~~----~}IEXITI pag~ 350 '_I 

~ If see is empty: 
- RETCOOE :: -29 --------+--~) h:x:rr! page ::ISO 

'~I 
~ If QUAlf is not equal to 'M' or 'A': ~ 

- RETCOOE = -19 )IEX!TI pag~ 350 

@ If sort OBSPACE and sce are inco~patibl~: 
- RETCODE '" -3 

SQllDnta System logie. Volume 1 

\_/ 

IExnl jp"!J€I 350 
\_1 
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DBSS S@~t (continuedl 

Ie 
to 

is @~ a tabl~. index @~ 
the starting TI~ ~y roi~f 

~ Obtain sta~ting TID in lin~ e~s@ 
- Mov* link sea inior~ati@m t@ ViABlEl 
- If SCB is for parent: 

It QUAlF is not ~~ual to 'A'g 
RETCODE ::: -1 <} ~~~~-----~~~~ 

- Get parent TID fr@~ sea 
- Get 

a. Ii sea is elean~ 
- Get first child from StB 

h. If sea is not clean~ 
- Get parent DBSPACE header 

page 3/1}S 

I!'III!fe ~5!li 
\,~/ 

- Get parent HeR ~eader 1iF· "~ 

- Get parent HeR row 

- Set TID @f first child frOID ro~ 

- Free entity buffers 

t. Get e~ilcl DBSPACE he~der 

d. Get child HeR l'O~1 

e. Get pointer to child do~min row in 
YTABlE! IDOMPiRI ~ 

f. If see i~ for childg 
- If QUAlF ,equals '1-1' @Ji:' '8': 

1. Get thild nl) from see 
2. If 5CB is clean. get parent 

TID froE! see 
3. If seB i$ not elean. get 

child ro~ ~nd piek up 
110 from row header 

- If QUALf is not @~ual to 
'8' 
R. Get 110 of next eilild from 

sea or l!:@Q,! 
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CBSS Sort Icontinued) 

If see is clean. get next 
child and parent TIDs 
froll! see 
If seB is not clean. get 
child and get next child and 
parent lIDs frolll row ~eader 

~~ Get TID from index. table or list 
\j 

@ Hove DBSPACE and table II.'I's from SCB to 
'HABLE 1 

o Get DBSPACE header 

@ Get table MCR 

o Get pointer to domain rou 

@ If SCBTYPE is index then: 
- Get starting TID f:rom index 

a. Get ICR rOl>¥ 

h. Assemble into YTABlEl field IKEY the 
stopping key if, supplied by caller 

AIUYD32 I 

c. Get TID of ro~ f~om index 
If EOF: 

~--~~~--~~----~~'~~~I~20J 
RETCODE ::: -139 

d. It all requested sort domains .r~ in 
index Ikey, 

page 350 

Do sort. just using index key ~-l--~~ fOE entry point ARIYS241, see page 352. 

~~-------r--------~------~~~IEXI~ page 350 It RETCODE is < 0 
\_1 

If RHeOO!:: ::: +100 then go to -i--o-l) 

Go to ---------------~~~----r_----~--------~~~ page 350 
\_1 

., Else: 
- If SCBTYPE is table, get TID from SCB 

o Validate SORTlIST parameters 
- If invalid, set RETCODE ----------~~~--------------~ IEXl~ page 350 

<> Validate SARGS ARHDS1 I \-/ 

!EXH! page 350 - If invalid, set RETCOOE 
,-I 
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CBSS Sort leontinued) 

@ If SCBTYPE is list, 
- It SCBSTATE : EOF~ 

RETCOOE '" -2~ 

- D@ internal sort on list 

It' RETCODE <: @ 

If RETCODE '" +100. go t@ 

page 350 '_I 
For entry point ARXYS243. 

pmgt!! 35il1 

\.j 
- Go to ~~~~~~~f~~----~~----~ pag@l 35@ 

'\J 
@ It SCBT'I'PE is bbl@ 

pag". 35::1" 

- Do internal sort on tabl~ ~ ~ f«lJI!;' e~try Foint ARIYS~41i'. s,~e pa!!,@ 352. 

If RETCOOe is < ~ 

It RETCODE ~ +100, go to ll'illJ€l 35!) 

- Go to --- I~ ~ pa~e ::ISO 
\j 

* SCB1YPE is index or lin~: 

Do internal sort @n incle~ or link See pag@ 351, 

If RETC!lIOE is <: oj - ----')) K"l!g@ 35@ 
' __ l 

If RETCODE = ~lOO, g@ t@ li"age 350 
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DBSS Sort (continued) 

e Start logging operation ~ 

61 Write SARGS Log Record I ARIYlO2 I 
@ Write Domains log Record I 

I I G Write SORTlIST log Record ARHUl2 

[ @ Write SORTSPEC log Record 

(I> Write sca log Record ~RHU)2 I 

AIHYl02 

1& End logging Operation ,I AIUYl03 

EXIT g 

" If 1NOEXCRH '" 'N' then: 

- Release buffers and short locks I il.RH!)5~ 
- If TRANHODE :: 'f' then. reset 51 BIT I AIUYK09 

• Else: 

- Release entity pages I AiHY[)5~ 
- Return 

CBACKUP: 

'" If lNOEXCRN ::: 'Y' then: 

- Release entity pages 'I AIH1fDS 

- RetUrn 

" Else: 

I - Release buffers, and new locks AlumnJ 

'" If 51 caU should be retried r-;:l U~ETCODE :: -1) then go to lP 
\j 

• !Else RETURN 
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CBSS Sort (continuedl 

~ Entry point ARIYSZ4 sorts roy ~it~ an index or link Ste 
opened. 

~ for entry point ARIYS241, see p~ge 352 IARIYS241 sorts 
rows with an index sea opened and all re~uested do~ains 
ara in index kay. Optimized entry fDr no entity page. 
baing tDuched.l. 

® for entry point ARIYS24Z, sa. page 352 !ARIYS242 sorts 
rows uith a table see opened.]. 

froiil 
page 352 

1Il from ARIYS(J() 
ARIYS24 (Index or link SCSI 

• Initialize internal sort tabl.s. 
~ SRTMAP 
- AREA 

• Laap aver all rows of tbe table 
associated witb inJex or link 

• If entity locking needed tben~ 

f@r entry point ARIYS243, $,%i page :553 L~!UYS24l sorb 
r@us with ~ list sca opened.!. 

" EGleh efib:y pieks "I' rous ir!H' it. tYPel 'Of 
object and them in internal ~ag.s sorted. 
They then i:>raIH:b to ill cOlllmon sort prQcess INTSOOT. 

'J 
- Acquire page, and TID lock required f >[ ~AIHYK41 ] 

Release previDus page locks ~~-. ~ 

Set up roy pointer ~nd lID 

Q Pick up data from retrieved row @r 
overil.o~& row 

@ Check if search arguments are satisfied ~ 

- If search 

From 10 If required ~ set user hold 
j'<lge 355 

@ Encoda sort domains in row to 
contiguous sort key 

" Encode rol.! to: 
- Sort key followed by SORTlISl domains 

and put results into internal sort 
pilg'a ~ 

" If internal page full then go to 

@ If SCBTYPE ~ link then 

- Get ne~t 110 frOB link infor~~tion 

lieensed Material - Property af IBM 
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CBSS Sort (eontinued) 

- If EOF then. go to (INTSORT) Isl pagf! 354 

From 

- Else go to 

• Else (SCBTYPE = index) 

- Get next 110 from index 

- If EOF then. go to (INTSORT) 

- Else go to 

ARIYS241 : 

OptiMized index case 

@ Initialize internal sort tables 
- SRTMAP 
- AREA 

® loop over all keys in the index 

e Acquire neu page or lID locks 

o Release previous locks 

page 355 e Set user hold if necessary 

r:;l \j 
'J!lage ::I5! 

\j 

AIHYX2~] 
r;l page 354 

r;l \j 
page 351 

\j 

[ ARHK41 

ARIYKOO 

ARHD41 [ 
ARHS17 ] ~ @ Decode and reencode the sort key +--------r--------------------~ 

\ I 
~ @ Move sort key and remaining fields to 

internal page ARHSt4l 

• If internal page full. go to 

o Get next key from index ARIYX21l "] 

@ If end of file then, go to IIHTSORT) -----+----------~--~~ 

@ Else go to ----, 

AIHYS242: 

Table see 

® Initialize internal sort tables 
- SRTHAP 
- AREA 

o loop over all rous in the table 

SQllData System logic, Volume 1 

~ page 354 
\_1 

~ page 354 
\j 
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CBSS Sort (continuedl 

@ G~t the next rID in the table 

~ If end of DBSPACE then, ,0 to «I~ITSOR11 ~ ~ 

from I@ Set user hold if necess~ry 

r·,· m I' 

Fro~ 

I" 

Encode sort domains in ro~ to 
sort key 

Encode l:OU j,nto, 
- Sort key folloyed by SORrllST @o~~~ns 

and put results into internal pag!! 

" If 

" Unfix 
block';-' ~ 

.. 
\!) Go to ~, 

AR,IYS243: 

list SeE 

.. Initialize internlltl sort tables 
- SRTMAP 
- AREA 

\!) Get list page LPAGE into huffer 

page 354 I~ Laop ovaI' all list pag •• 

• If end af current p~g. tban 
\'j 

- Unfix current pag~ ( IF--~ 

If current page ~ last puge 

ylltge 354 
\j 

ta I INTSORT) ----~~---~-+_-4> p<lIg® 354 
\j 

- Update lPAGE by +1 
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~ 

page :!I54 

1"1<!!'l!:!Iultll @t epen'UaR 353 



nass Sort (continued) 

- If <: 
Un 

- Get 
1'1'0111 

page 355 i o Do 100 

r;l 
\ / 
~ 

- Get 

- Eneo 
eont 

- Elleo 
So 
an 

- If .i. 

Ii> Go to 

r;l~1 WrSOIH 
\j 

Ii) If en 
- Unf 

blo 
- Unf 

ble 
-Rel 

and 

.. If 1110 

-If 
fi)( 

- Els 
var 

Q) Else 
- If 

I 

urrent page is end of directory then 
fix directory block 

the next page IlPAGE) 

p over all rous in list page 

length of list row 

de sort domains in row to 
iguous sort key 

de row to, 
rt key folloyed by SORT lIST domains 
d put results into internal page 

nternal page full, go to I!NTSORT) 

d of input then 
ix last accessed page and directory 
ck 
ix overflow page and directory 
<:k, if any 
ease lock on last accessed page 
overflow page 

re than one row then 
fixed length key, sort page with 
ed key 
e variable key, sort page with 
iable key 

at least one roy then 
f only one page then 
1. Get output page fro~ passed 

DBSPACE 
2. Write sorted rous to callers 

output page 
3. Write header data to callers 

output page 
<'+. Go to I EXIT ) 

354 SQllData System logie. Volume 1 

I 

I ARIllL46 ] 

[ ARHS(H I 
[AIHYS1~ 

I ARIYS!4 I 
r;l page 353\ 
'\j 

[ ARln~ 

I ARIY!(OO ! 

i ARHSl9 I 

I fo.RHU'IJ I 

rARIYSll i 

ARHIl9 

r;l pag'e 354 
,j' 

-
AIHYI4~ 

-

. ARIYS18] 

I ARIYS09 I 
--'l. ril page 355 

\j 
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DBSS Sort ~continuecl' 

Xf first page ~ncl not last page t~e~ 
1. Acquir€ ~ temporary intern~l ~ 1 

OBSPACE ~- ARIYI~Ol ! 
2. Get maximum page number of --~~~ 

internal DBSPACE 
3. Get storage tor sort key aerge I ~v~ ~] 

process I PEERSTOR I _ AR~SG~_ 

Fill intermediate page in internal 
DBSPACE uith sorted rous ( ~ 

If this is last page, ~o to 
IENDSORTI } 

Update page pointers to next page 

If t~ble sea, go to 

If list seB, go to 

If index sca, go to 

If opti~i~ed index, ,0 t@ 

- Else e~rty sort. go to IEXITJ 

~~i Eh'DSOIH: 

'J 

\j 

® Merge intern~l pages ~nd Mrit~ t~e ~erged 
rous to callers DBSPACE 

~ If error, set error ~ETtOOE 

EXIT: 

@ Unfix intermediate pages ~~d blocks 

'J 

'J 

'_I 

pointed to by PEERSTOR ( ~-~-w 

@ Rele~se ~cquirecl temporary OBSPACE 

o Free PEERSTOR stor~ge ~ftd co~trol t~ble 

storage ~ ~ 

page 3S5 

'_I 
page 354 

'J 
page 352 

'\j 

o Return to caller ~ 
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DBSS INDEX 

DSSS INDEX - GENERAL FLOW (MAJOR INDEX MODULES) 

In this diagram, only the DBSS/Index Rajor .odules are shown. See t~e following detail diagrams for other modules being calle 
Paths land the page numbers on which they may be found) are sh@~n at the botto~ of this diagram. 

Data Control Data Manipulation 

[illvXMJ [illv~o2J [illvmJ 
CREATE 1 DROP 2 DElETE ROO J 

1 fill an Index during Creation (see page 3571 
2 Drop an Index (see page 362) 

[illvmJ 
SEARCH <41 

~ Delete a Key from an Index (see page 3651 
4 Search an Index for a Key (see page 368) 
S Insert a Key into an Index (see page 313) 
~ find the Next Sequential Key in an Index (see page 319) 

356 SQl/Data System Logic. Volume 1 

[illvmJ [A~YmJ 
INSERT $ FINO NEXT ROW .. 
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(From O~ta Control) 
ARIYX04 

Acquire space: 

Sort the rous, 

Build the 
Index, 

L. 

~he 

~ 

a temporary DBSPACE 

II< storage 

I ARIYI003! Release an internal DBSPACE 
- - (called by the sort routinel 

~
rilSI1. s}'stelll 

ARIYNOZ ~ Call: To: 
ARICABE - Handle SQlIDS ABEND. 
ARICTRM - Terlllinate SQl/OS. 

~ Call, To: 
ARIYE14 - Write ill trace output. 
ARIYI14 - Fix ill block. 
ARIYI19 - Fix ill page in the buffer. 
ARIY146 - Unfix a block/page. 

r= Fill in header of neu page 

AIHYX08 h t!ru! Call: I9.' 
~------~ ARIYE14 - Wr~te the trace infolt'lIIation. 
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Scan ter.lporary 
lJBSPACE Isorted 
result); insert 
pairs lilto index 

~~> 

loop through 
DBSPACE blocks, 

'----
~ Call, To~ 

~ ARIVKX8 - Suspend the process. 
ARIYI17~ - Request a tree b~lfer. 
AR IYl10 2 - Display errol' messages; terlllilllate SQlIUS. 
ARIYI07 - Write out the changed page. 
ARIVI49 - Read a log page. 
ARIYI29 - Read a IOlgical page. 

~ Call, To, 
ARIYN02 - Abend SQlIIDS. 

~--+--~ ARIYH4 ~ ~g To, ~
.t requested block in real $torag. 

loop over ~U, 
pages in block 
BN ~--+---jI. 

loop over all 
roys ill. pag<!! 

Insert key ilIlHI! 

TID into index. 
Unfix page, then 
unfix block ~--~~ 

Clemn "11' 
higlier level 
pages ~---+--~ 

ARIYKIB - Suspend t •• prOlcess. 
AIHVH 7 ., Request m llCelili buffer. 

~ ARIYN02 ~ C~ash t~e system; displ~y erro~ messages. 
~ ARIYI06 - Access ~ block. 

~ lill~ To: 
~ ARIYK18 - Suspend the process. 

ARIYI11A - Request a free buffer. 
ARIYN02 - Display error ~essages; terminate SQlIDS. 
ARIYI01 - Write cut the c'liall.ged page. 
ARIYI49 - Read a log page. 
ARIYI29 - Read a logical page. 

SQllns. 



Unt'ix index 
pages 

EI1PREl! For lUI 

empty table 

EXIT: When index 
only partly 
created, ~-1--4 

r= Unfix pages, unfix blocks 

ARIYI46 ~ ~ Call: To: 
j ~ ARIYNO, - Abend SQlIUS. 

ARIYI0031 Release an internal DBSPACE 
- Icalled by the sort routine~ 

RElURN 

r= Unfix page; unfix block 

ARIYI46 L ~ Calli To! 
J ~ARIYM()2 - Abend SQlIUS. 

RETURN 

last entries in non-leaf pages 

~ Call: TOI 

ARIYK!9 - Post (lI!al<eupl tile desigllillted process. 
ARIYK18 - Suspend the process for checkpoint. 
ARIYI362 - Empty the contents of the OBSPAtE during the delete process. 
ARIYI262 - Open temporary OBSPACEs. 

~
elease all created index pages 

ARIYX02 !1i!l! Can: Ii!: 
ARIYI46 - Unfi~ the page and the block i~ 
ARIYH02 - Crash the syste~, handle error 
ARIYIl4 - Get a block into real storage. 
ARIYl19 - Get a page into real storage. 

~
rash systelll 

If necessary, 
---I-~ AIHYN02 ~ WI: 12: 

ARICABE - Handle SQlIDS ABEND. 
ARICTRM - Terminate SQlIDS. 

r- Unfix pages; unfix blocks 

ARIYI46 L ~ CaU: 12: 
j ~ ARIYH02 - Abend SQlIDS. 

SQl/Data Syste~ logie. Volu~e A 

the buffer. 
lU!Ssages. 
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<! ~ 

fwg~ buff~r~ and their dir~ct@r~ buffer$ 

SQlIDS, dis~l~V ~rr@r messages, 

R@lews~s a~ internal DBSPAt~ 
I e1ll11ed by the sort li:@IJl'tilllf! 

liee~sed Nateri~l - Prop~~tl! of ISM Method of ~f@rwtio~ 36l 



Data Manipulation Component [ Data Control Component 
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[From Dati!!! l1;:;mipl.llatiom. l!:Iatii1l C@lilrbJ:'@l. @X' Ina",:.;) 
AIUYX02 

Set PAGEID t@ root pa~$. 
If page is a leaf. call 

subroutine DROPtUR~ t@ th@ 
current page. then fXIT 

Exami~e page at top @f stac~~ 
(A) Pointer on stack reached EOI' 
on page. or (6) has valid 
pointer ii1lnd is parent @r leaves; 
or Ie) has valid pointer and is 
neither a leaf nor a parent @f 
leaves. 

For i A h 
Call DROPCURR to drop the top 
of the :stack. 

For l!Bh 
SCDn all the page IDs in the 
current page and the •• 
t!um call DROPCI.J!R drop 
the top of the st~cko 

F{lJC !C I 
Descend in the tree. Call 
GETSON to get into PAGEID the 
descendent of tha current page. 
Adv~nc. the cUJCsor and get ney 
son ~mto stack. 

DROPCURR, 

~·-~~+H 

If return code ~ @, 
~~.~ 

~~~-'--~I 

licensed Material - Property of XBM 

SQV!)S. 

SQLlDS ABEND. 
Terlillinnt'l! 5QL.I!}S. 

correspondin, to tba pB~a 

!.2 
~ Abend StlVDS. 
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If return code ~ O. 

Compute the block number. 

If return code ~ 0, 

DROPSONS, 

loop through all 
entries on the page: 

If return code ~ 0, 

Mark block entry as free. 

AIUV!!", ~ Call, T@, 
ARIYK18 - Suspend the process. 
ARIYI11 - Request ~ free buffer. 

I r= Get '~'t.. b1.,k 1n r •• l st.r •• _ 

ARIYMO~ - tr~sh the syste~. displ~y error messages. 
AIUYI06 - Access a blod,. 

12, 
Handle SQlIDS ABEND. 
Terminate SQlIDS. 

AIHYU4 ~ £ill' To, 
ARIYKlS - Suspend the process. 
ARIYI17 - Re~uest a free buffer. 

~
et re~uested block in real stQra~e 

ARIYH02 - Crash the systeM; display error ~essages • 
.l\RIV106 - Aecess a block. 

ARIVI14 ~ Call, To, 
ARIYKlS - Suspend the process. 
ARIYI17 - Request a free buffer. 

~
et re~uested block in real storage 

ARIYMIJ2 - Crash tile system; display error messages. 
ARIYI06 - Access ~ block. 

~
raSh systeM 

---4H-~ ARlYN02 ~ Call, To, 
ARICABE - Handle SQllUS ABEND. 
ARICTRH - Terminate SQlIDS. 

r= Unfix the block 

ARIY!46 ~ ~ Call: 
ARIYM02 -

licensed Material - Property of IBM 
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(from Data Manipulationl 
ARIYXOI 

ARIYXOI deletes a key 
from an index. 

ARIYX21 finds the key 
in the index to delete. 
If the keys do not 
match, check the TID 
list for multiple TID. 
If 110 TID ~atches or is 
greater than the 
submitted key, check 
the next key. 
ARIYI48 unfixes the 
block or rage to enable 
you to check the TID 
list again. 

ARIYM02 displays 
messages whenever 
errors occur. 

Once the TID location 
is found, ue need to 
get the successor key 
value. ARIYX17 encodes 
the sub~itted key into 
the gateiel. 

Then ARIYK41 locks 
this gate. 

ARIYX30 finds the 
successor key. 

~ Can~ To, 
ARIYX17 - Encode the key into the gate. 
ARIYK41 Lock the gate. 
ARIYM02 - ABEND SQUOS. 
ARIYI46 - Unfix the block/page. 
ARIYI19 Get a page into the buffer. 
ARIYX25 Search a lIonleaf page that contains fixed length keys, 
ARIYX24 - Se~rch ~ leaf page that cont~ins fixed length keys. 
ARIYX27 Search ~ nonleaf page th~t contains variable length keys. 
ARIYX26 Search a leaf page that contains variable length keys. 

r== SQL/DS System Error Routine 

ARIYN02 ft ~ Call: To, 
-- ARICABE - Handle SQlIDS ABEND. 

ARICTRH - Terminate SQlIDS. 

ARIYX17 Maps the key iI'Ito ill gate n011H! and writes it ill'to 

YTABLEl so that the key value locking can be used. 

Gate 

t!ru:: COl 11 : To: 
ARIYKOO - Release access to the designated gate. 
ARIYK04 - Wait fo~ access t@ X-latch. 
ARIYK05 - Release access t@ X-latch. 
ARIYKIZ - Test for deadlock. 
ARIYK18 - Wait to be posted. 

SQlJUS l@coc Manager Wait Routine 
ARIYK19 - Post the designated process. 

SQlIDS lock Manager Post Routine 
ARIYK22 - free the locks. 
ARIYT23 - Set the rollback/coMmit flags. 

~clln: 
ARHK41 
ARIYNOZ 
ARI'Ifn 9 
ARIYI46 

Tog 
1.0 de a page. 
ABEND SQVOS. 
Get a page into the buffer. 
Unfix the block/page. 
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AIUYXll encod.@s 
successor key 

into the gateid and 
ARI¥K41 locks the 

ARIYI46 then unfixes 
tbe black and pages. 

If tIH!lt'e are any 
by this h'ans~ 

, ARIYX{)3 
if • scan points to 
the pair about to be 
deleted, and adjusts 
to be 'before' 
successor of the 
eUlere!'!''!: Il'<!l II'. 

Then co~press the 
space. 

licensed M~terial ~ Property of IBN 

Maps the key into a 
YTABlEl so that the 

blod/page, 

na~e and ~rites it inta 
~.lu. lacking can he used. 

SQlIlJS. 

by tbe clel@ti@Th of t~@ k~y 

a TIDo 
Writ •• trace output. 
Gat a p~g. into th@ buffer. 
Unfi~ • p.galblock. 

SCB. 
No",. <Jl chained SeB. 
,il.!B E '"'0 SQ U[j S • 

367 



Data Manipulation Component 
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I fl('o!il Data Hi.lllipulat:iLo!i! or !l'ldex) 
AIHYX21 

ARIYX21 searches an 
index for a key and 
returns the first 
related key.ITID 

Search a sin!j'le 
pag!! for a key. 

~ If the Fhysical 
locking of pages is 
neceSS<lJrY: 

If SAVECODE is '0' or 
'N' or if SAVECODE is 
~ S ~ or ~ N 9 P 

ARHN02 displays 
messages if allY 
errors occur. 

If SAVECODE is '0' or 
'N', US!! '14' hJl:it@ 
access). If SAVECOOE 
is "5' or 'N', use 'R' 
reCld accessl. 

~ Call: To: 
ARIYKOO - Release access to t~e designated ~atec 
ARIYK04 - Wait for access to X-latch. 
ARIYK05 - Rele~se ~ccess to X-latch. 
ARIYKl2 - Test fo~ deadl~ck. 
ARI¥K18 - Wait to be posted. 

SQl/DS lock Manager Wait Routine 
'ARIYK19 Post the designated process. 

SQl/DS lock Man~ger Post Routine 
ARIYK22 - Free the locks. 
ARIYT23 - Set the rollbaek/c~mmit flags. 

Syste. ErrDr Routine 

To: 
- Handle SQllUS ABEND. 

lerl'linate SQl/DS. 

To: 
- Suspend the proeess. 
- Re~u.st a iree buffer. 
- Display eln:or messages l terlllillate SQLlDS. 
- Write out the changed page. 
- Read a log page. 
- Read a logical paga. 



If SAVECOOE is '0' or 
'M' or the root is a 
leaf, 

Unfix tile page. 

@ If the physical 
locking of pages is 
lIot necessary: 

If SAVECOOE is '0' or 
'M' or it SAVECOOE is 
'5' or 'N', 

If SAVECOOE is '0' or 
'M', use 'W' (write 
access). It SAVECOOE 
is'S' or 'N', use 'R' 
read aceessl. 

AIUYI102 displays 
liessages if any 
errors oeeur. 

~ can: 12: 
ARIYKOO - Release access to the designated gate. 
ARIYK04 - Wait for access to X-latch. 
ARIYK05 - Release ilecess to X-latch. 
ARIYK12 - Test for deadloek. 
ARIYK18 - Wait t@ be posted. 

SQl/OS lock Manager ~ait Routine 
ARIYK19 - Post the designated process. 

SQlIDS loek Manager Post Routine 
ARIYK22 - Free th~ locks. 
ARIYT23 - Set the rollbaek/co~.it flags. 

~ tall! To! 
ARIYK18 - Suspend the process. 
ARIYI17! - Request a free bufter. 
ARIYMOZ - Display error messages I terminate SQlIDS. 
ARIYI01 - Write out the changed page. 
ARIYI49 - Read a log page. 
ARIYI29 - Read ~ logical page. 

~ Call! 1(>& 
ARIYK18 - Suspen~ the process. 
ARIYI171 - Re~uest a free buffer. 
AIUnl02 - IHspliliY error messages;;; terlliilllate SQlIDS. 
ARIYI01 - Write out the changed page. 
ARIYI49 - Read ill log page. 
ARIYI29 - Read a logieal pag~. 



If SAVECOOE is '0' or 
et~p 9 

Havi~g locked and 
obtai~ed the page, 
search it. 

There are four type~ 
of rages in an index. 
Call appropriate 
procedure t@ search m 
ill page of a certain 
type. 

If SAVECOOE is '0' or 
'M' er the root is a 
leaf. 

Unf b: the page. 

If any errors occur in 
the search, unfix the 
page ar black. 

Depending whether the 
is ~ecessary 
type of 
required, 

licensed Material - Property of IBM 

A Mnbaf pag@ that eonbd.!lls ii;(@d length hys. 

[!l. leaf page tlurl: c@i'ltains fixed hngth keys. 

D@nleat paga t~at cant.lns variable lengtb k8VS. 

A l.af page tbat contains variable length keys. 

st@rage ~itb 'W" !~rit. ace ••• » 

TD~ 

~ Suspend the proc •••• 
~ Reque.t • free buffal:'o 
- Display error ~e.s.g.s, terminate SQl/DS. 
- Writ. out the cbangad paga. 
- Read 11 log 
- Read • 10~1c1l! paga. 

Error RoutiFl8 

SQlIU5 AfBEI\!O. 
Terminate SQI.AlS. 

the key into the gat. 

Nap. Ule kay into 11 g'ate Il!<lllii. a!\d wr i te. it ii,iltf.! 

'(TABLE! .0 tho'!: the kay value I@cking can b~ used. 

-', 
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~ Can~ h: 
ARIYKOO - Release access to the designated gate. 
ARIYK04 Wait fo~ access to X-latch. 
ARIYK05 - Release access to X-latch. 
ARIYK12 - Test tor deadlock. 
ARIYK18 - Wait t@ be posted. 

SQlIDS loek Manager Wait Routine 
ARIYK19 - Post the designated process. 

SQlIDS lock Manage~ Post Routine 
ARIYK22 - free the locks. 
ARIYT23 - Set the rollbaek/e@B~it flags. 

I r== SOLI. D',';;'" 'rror 'out", 
ARIYM02 ~ CaU: h: 

ARICABE - Handle SQlIDS ABEND. 
ARICTRN - TerMinate SQlIDS. 
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IFrom Data Manipulation) 
BlRIYX1S 

A~IVX16 ins~rts a key 
into ,UIl index. 

If ARIYX21 has not 
been called yet. (if 
SAVECODE ;!! 'N' J. 
t~el'l call ARIYX21. 

If the key is found and 
the key index is unique~ 

~ey value locking, 
lock the submitted 
key in shared mode. 

~ mI' 12' 
ARIVX!1 - Encode the ~@y into the gate. 
ARIYK41 - lock the gate. 
ARIYN02 ~ ABEND SQlIDS. 
ARIVI46 - Unfix the block/page. 
ARIYI19 - Get a page into the buffer. 
ARIYX25 - Searc~ a l'Iol'lleaf page that contains fixed length keys. 
ARIYX24 - Search @ leaf page t~at eontai~~ fixed l~ngth keys. 
ARXYX27 ~ Search @ ~onle~f pag~ that contains variable lengt~ keys, 
ARIYX26 ~ Search ~ leaf page t~at contains variable l~ngth keys, 

r-- Encode th~ key into the gateid 

~ARiYX17 I Maps the key into a gate ~a~e an~ ~rites it into 
---- . VIABLE! so that the key val~e locki~g can be used. 

!:1ill! Ca 11 : ~ ! 
ARIYKOO ~ Release access to the designated 
ARIYK04 Wait fo~ access to X~lateh, 
ARIYK05 - Release access to X~latch, 
ARIYKIZ ~ Test fo~ deadlock. 
ARIYKIS ~ wait t@ be post~~. 

SQl/CS loek Ma~ag@r Wait Routi~e 
- Post the designated process. 

SQLlDS lock Manager Post Routine 
Free tile 10el<s. 

- Set r@llbaek/eo~~it flags. 



If key is found i~ 
uni~ue k~y index. 

Determine if rID is 
present. If nDR
~at~~ing and neu page 
is pinned, 

~ taU~ Tog 
ARIYKOO - Raleas@ access to the d.sign~t.dl gmte. 
ARIYK04 - Wait f@~ access tD X-latch. 
ARIYK05 - Release access tD X-latch. 
ARIYK12 rest tDr deadlDek. 
ARIYK18 - Wait tD be posted. 

SQl/DS loek Manager Wait RD~tin. 
A~XYK19 Post the designated p~DC.SS. 

SQl/DS loek Manager Post RDutine 
ARIYK22 - Fr •• t~. locks. 
ARIYT23 Set rollback/c@mnit flags. 

!:'!1ll: ~~ 103 

ARIYK4! - lock ~ pa~~o 
ARIYM02 ~ ABEND SQlIDS. 
ARIYI19 - G~t a into th0 buff~r. 
ARIYI46 - Unfix bl@ek/pag~. 

~ C",l.:b To~ 

ARIVM02 - ABEND SQlIDS. 



If logical loeking is 
required and if 
nOCKING :: TRUE 

If backup is indicated. 

If IlOCKING = TRUE, 

key value loeking: 

r=: Eneode the key into gateid 

ARIYX17 I Maps the key into a gate na~e and Yrites it into 
- VTABlEl so that tile key value loeld.ng can be used. 

gate 

~ .!d!.ll: To: 
ARIYKOO - Release aceess to the designated gate. 
ARIYK04 - Wait for access to X-latch. 
ARIYK05 - Release aeeess to X-latch. 
ARIYK12 - Test for deadlock. 
ARIYK18 - Wait to be posted. 

SQl/DS loek Manager Wait Routine 
ARIYK19 - Post the designated process. 

SQL/DS loek Manager Post Routine 
ARIYK22 - Free the locks. 
ARIYT23 - Set the rollb~ck/com~it flags. 

~
bend SCn-IDS 

ARIYM02 ~ ~: 
ARICABE -
ARICTRM -

T@g 

Handle SQllDS ABEND. 
Ter~iilate SQL/DS. 

r=: Encode the sub~itted key into the gateid 

ARIYX11 I Maps the key into a gate name and ~rite$ it into 
L-________ -d YTABlEl so that the key value locking can be used. 

gah 

!11!Y CaU g 12: 
ARIYKOO - Release access t@ the designated gate. 
ARIYK04 ~ Wait for access t@ X-latch. 
ARIYK05 - Release ~ccess to X-lateh. 
ARIYK12 - Test for deadlock. 
ARIYK18 - Wait to be posted. 

SQl/DS loek Manager ~ait R@utine 
ARIYK19 - Post the designated proeess. 

SQlIDS loek Manager Post Routine 
ARIYK22 - free the loeks. 
ARIVT23 - Set the rollbaek/eo~~it flags. 
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If AflUrX21 finds th~ 
submitt~d key iii t~e 
iilcle~ c@ll ARIYX30. 

If IlOCKING ~ FALSE, 

le~f page locking: 

licensed Haterial - Property of IBH 

SG]VDS ABEND. 
Ter~iilate SQlIDS. 

f[yt hy 

<l ptlg@. 
Display error ~e$sages. 
Get ~ page into the huffer. 
Uml' b tlte bllH:k/pag@J. 

hy 

into • ..t. n... and write. it intD 
value locking eail be used. 

To! 
Rel ••• a aee.5S to the designated gat •• 
Wait for Beeass tD X-lateh. 
Rele.se aceess to X-Iateh. 

- Test for deadlock • 
.. Wait to b. poshd. 

51;! liDS lo ck 
I'l'lst the 
SGlUOS lock ~lani!i!Jer 
free the locks. 
Sat tha rollback/ca •• it flag •• 

!~~ 
- Handle SQlIDS ABEND. 

rerminat. SQlIDS. 

sbort lack to lall~ lack 

, MurK22 
4 ARXYT23 

Bccess to the desigllatad g~t •• 
- Wait far access to X-Iatcb. 
- R.la •• a access to X-Iateh. 
- rast fDr deadlock. 
- Wait to b. fastad. 

SQUDS lack Mallagar Wait ~outin. 
Past the dasignatad 
SqLIDS lack Managar 
free the laeks. 

- Sat the rallback/ca •• it flags. 

Met~od ~f ~ee~ffition 377 



If there are any scans 
open by this trans
action, check if one 
points 'before' the 
successor of the pair 
being inserted. If 
there is one, adjust 
it to be 'on' the neu 
pair. 

ARIYX14 inserts the 
key into the page. 

Now unfix the page and 
block. 

ARIYM02 ~ £!!!: To: 
I c Ab.ndsl~UDS 

ARICABE -
ARICTRI1 -

Handle SQLlDS ABEND. 
Terainate SQLlDS. 

~
Pdates the iaage affected by the insertion of the key 

ARIYX16 ~ £.!.il: ~: 
ARIYI19 - Get a page into real storage. 
ARIYXOO - Allocate a new SCB. 
ARIYK41 - lock the gate. 

free space 

~ Call: ~: 
ARIYK41 - lock the gate. 
ARIYI102 - ABEND SQLlDS. 
ARIYXlS - Insert a pair into a index non-leaf page. 
ARIYXII - Find a free page. 
ARIYI46 - Unfix the page and the block in the buffer. 
ARIYX14 - Get the re~uested block into aain storage. 
ARIYI19 - Get a page into the buffer. 

aain storage 

~ Call: ~: 
ARIYK18 - Suspend the process. 
ARIYI17 - Re~uest a free buffer. 
ARIYI102 - Display error aessages and ABEND SQLlDS. 
ARIYI06 - Access a block. 

EXIT through trace 
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IFro. Data Manipulation. Sort. or ARIYXOS of Index) 
AIHYX20 

ARIYX20 returns the keylTID pair. 

ARIYX20 first validates 
parameters. 
@ If COHPCOOE ;;f '11'. 'DC'. 'B', 

o~ 'MB', go to FINISH on page 3el 

9 If there is no stopping rule 
~tOHPCOOE = 'DC'), 

If you consider the 
current cursor 
position, 

If you do not consider the 
current cursor position. then 
advance the cursor by one pair. 

If 1/0 error or a backup 
occurs, 

Go to fINISH on page 381 

@ It the cursor key and the key 
in IKEY is compared lif 
COI1PCODE ::: 'B', 'MB', or '11'), 

If the SCB key > spec key, the 
signal is violated. 

If you do not consider the 
cursor position. 

If 1/0 error or a backup 
occurs. 

~ tang I2g 
ARXYI19 - Get a page i~t@ real st@ra~e. 
ARIYX46 - umfi~ a pag~lbl@~k. 
ARIYKOO - Relea$e a l@e~. 
ARIYK4n - lock a pa,~. 
ARIYX2n - Search the i~dex fro~ the root page. 
A~IYM02 - Di$play error messages and ABEND SQlIDS. 

!m! ~$ I2~ 
ARIYI1' - ~t ~ ,a~e into real storage. 
A~IVI46 ~ Uftfi~ ~ pagelbl@ck. 
£RIYKO@ = ~elea$G ~ lock. 
ARIYK~l - l@ek ~ ,age. 
ARIYX~1 = $@~reh the index froM the root ,age. 
ARIYHOf ~ Display error messages an~ ABEND SQlIDS. 



G@ to FINISH Oft paf~ 18R 

If till! current <I:\l:r!ii@~ !!,o$i\il:i@il< 
is lllcluded IQUAltOD~ ~ '~'). 

If COHPCODE : '~'. '~' 

<l> Scal'! 'Un:ollgh til€! i!1ldl<!;;, 'If@r ill 

key. 

Xi I/~ error @r b~ckllp 
OCCIlI'S, 

® If a ~ey key is ~it and the 
rule is violated 
:> spec lH!l/' I, 

• Sillca the naw kel!' is not 
bell'@lld the stopping kay 

If tOMPCOOE ::: '!'lEI', '8'. 'M', 

• If ~ matched pair is not yet 
found, find the next pair 
in the index. Also put 
the fBg. in the buffer and 
validate the information. 

If I/O ell."ror or 
badnlp occurs, 

If mny ~rr@rs oecur, 

FINISH 
T~is routine r~turns t~~ pair 
under the <cursor. 

If la,ica! locking i. Ee~uir.d: 

licensed Material PrOj'<l!rtll @f IBM 

t@ tefPIN 01'1 p!i!l'~ 3e::; 

paiE in the inde~ 

a par. into r~al .tarar.~ 
Unfi~ a pare/black. 
~<!i!l<!i!" •• a lack. 
lacl< a 
Search inde. fEa. th. raot 

- Display eErDE •• ssag •• and 

~a ta ~ECOVE~ an Far. 384 

go to FINISH an pa.e 381 

10 to fINISH @n par. ~l 

in the index and validate. th. imf@r~~ti©~ 

!.2! 
- Get ~ jl>age imt@ re1!.l :;;tol'<!!I!!. 
- Unfi}( ill 

- Release <II 

- lod! ill 

- Search index fr@~ the root 
1""'1> - Display eEr@r ~ess1!.g!!s and 

.@ to ~ECOVER an pare 384 

c§ .... '3;UO' 
ARIYN02 ~ Call: T@g 

ARICABE - H;;dl@ SQlIDS ABE~. 
ARICTRM - TeE~iFiate SQlIDS. 

t1<l!U,'Hl "'1~ ~e:raUon ::181 



if RETCODE < SHOOE 

@ If leaf page loeking. 

if backup required. 

if RETCODE < SMOOE 

r:= Encode the suceess@~ key 

ARIYX17 I Haps the key into a gat@ na~@ and urites it into 
b-________ ~ ViABlEl s@ that the key value l@cking can be used. 

l ~ Cdl! ~: 
ARIYKOC - Releas@ aecess to the designated gate. 
ARIYK04 - Wait for access t@ X-latch. 
ARIYKOS ~ ~elease access to X-latch. 
ARIYK12 - lest for deadlock. 
ARIYK18 - Wait t@ be ~@sted. 

SQlIDS l@coc ~anager Wmit Routine 
ARIYK!9 - Post the designated process. 

SQlIDS loek Hanager Post Routine 
ARIYK22 - Free the locks. 
ARXYT23 - Set the r@llback/c@ •• it flags. 

~ CCln~ T,H 
ARIYKOO - ~elease ~eeeS$ t@ the designated gate. 
ARIYK04 - Wait for access to X-latch. 
ARIYK05 - ~elea$e access to X-latch. 
ARIYK12 - Test for deadlock. 
ARIYKlS - ~it t@ bo posted. 

SQl/DS lock Hanager Wait Routine 
ARIYK19 = ~ost the designated process. 

SQlIDS lock Manager Post Routine 
ARIVK~~ - F~ee the locks. 
ARIYr2~ = Set the rollback/comnit flags. 



CCPfI~g 

r~is routine returns the 
currant cursor ,osition. 

If there is nD ~.Y 
v~lae IDcking @r p~g. 
],oddl'l!)' " 

if ~ackap r.~air.d" 

if ~ETtOOE < SNODE, 

~~~ 

frD~ S~Drt lack t@ lon, lDc~ 

1@8 

- ~ele~~. ~cc.s~ tD t~e 
~it for ~cc.ss tD X-~a~c~ 

- Releas. ~cc.ss tD X-latc~. 
- Tast fDr deadlDck. 

Itliit t@ be 
SQl.lD5 
PDst the @.s~una" 
S~lIDS l@ci( 
free thllll lI.od{:!;. 

= Set tile rDUbmc!:/c@lillid:1i: fl<!l!j'IlJ. 

11'<) t@ RECOVEi:l 'Oil pa!jll! 384 

~ ••• a!i®$ ~nd ABE~ SQlIDS. 

SQlIDS ABIEI«! 0 

T.r~inat. S~lIDSo 

il,to !!;tOir~9'@ 

l@i 

- Suspand tha pr@e.ss, 
~ RaquBst a fra. baffar. 

~iii!t@. 

AB!':ti:l ~i../n$. 
pag€!. 

- Read ill 
.~ - ~.ad III 

If 1/0 €rr@r occurs. ~ ,0 t@ RECOVE~ o~ pa,a 384 

If unfix did not occur 
l~nCOOE ;t O}, 

If see v~rsion is,not 
the saz. as th. par. 
\lli!rsi@ft. 

UeflnSliid ~hdal - Pll,'opnty @f 116M 

.rro~ ~.ssa~.s lll~d ABfND SQlID~. 

~ Can. 
AIUCABE - ~~mdl. SQlI'DS ABEND, 
ARltTRM - Terminat. SQlIDS. 

illite blctl{ ba buff.:.: 

May Cdh 
ARIYH02 - S~lIDSG 

~.th@d @f ~.r~ti@~ 383 



If I/O @r backup 
occurs, 

RECOVElh 

if an error occurs 
in unfixing, display 
!lin err@r lIlf!ssage 

~ CaU~ To: 
ARIYI19 ~ Get !II pag@ into real storage. 
ARIYI46 - unfix ~ page/block. 
ARIYKOO - ~elease a lock. 
ARIYK41 - lock a page. 
ARIYX21 - Search the index from the root page. 
ARIYN02 - Display error messages and ABEND SQlIDS. 
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DBS! STATISTICS - GENERAL FLDW 

START UPDATE STATISTICS 

UPD/STAT 
IN IT 

END UPDATE STATISTICS 

UPO/STAT 
ntn 

CPlEATE 
TREESPEC 

CREATE 
S EG!1!:l ESt 

INITIALIZE 
INTERNAl 
STATISTICS 
TABLES 

~1fl()611 

END UPDATE STATISTICS 

GET DBSPACE 
AH!HBI.,rn:s 

STORE 
STATISTICS 

DO A 
DSSPACE 
'SCAN 

MOVE 

MOllE 
RHIJRi\! COOlE 

su:n:STICS 

RETIJ'R1'l CODE 



DBSS WORK 

DBSS WORK - GENERAL FLOW 

i In this diagram. only the major modules of DBSS Work and those called by ARXYMOO are shown. for the details, see page: 
381 for Allocate a TPMAP Entry IARIYTOS) 
388 for Begin an lUU IARIYT09) 
390 for Commit an lUU (ARIYT14) 
~92 for Establish an Save Point (ARIYTIOI 
393 for Rollback an lUW IARIYT17) 
394 for Prepare for COHMIT or ROLLBACK (ARIYT27~ 

397 for Reset/Release an Agent IARIYT06» 

For Build In-Doubt Agents CARIYT29 - not shoyn in this diagram!. see page 398. ARIYT29 is called by ARIYL13 Isee pages 271 and 
4131. 

Alloc:tte Begin an 
il TPI1AP lUW 
Entry for ( Log ical 
all Agent Unit of 
(Begin Work I 
Process) 

l ARIHO!> I 
I ARIYT0911 

ARIYDS71 
log Component 
locI< Component 
ARIYT22 
ARIYTl9 

COlli III it 
ilIn lUW 

i ARnn41i 

ARIYI05 
ARIYT22 
locI< Component 
log Component 

1 Access ARIYK08. ARIYK09. and ARIYM02 

386 SQLlData System Logic. Volume ! 

I ARIYHOO i DBS! 

i 
Establish 
a Save 
Point for 
LUW 

, AIHHU') 1 I 

ARIYDSH 
log Component 
ARIYDS7Z 

Rollbacl< 
a!\ lUW 

ARIYH7 

AIUYI21 
AIHYI26 
ARIYT2l 
ARIH19 
ARIH22 

Prepare Get Schedule Rese t/ 
for Recovery il Hew Rele ase 
COtlNIT list Userid a!\ Ag ent 
©lr into DBSS 
ROLLBACK and DS!: 

I ARHT27 11 ARIYT26 I I ARIYT26 I I ARIYT06 I 

log ComponEmt 
ARIYI05 

I ARICWFR I 
lock COl1lponent 

Licensed Material - Property of IBM 



9 R@e@iv€~ control fro~ ARIYHOO. 
g€!H!rall~!, and! fltom ARIVTOO. 

g Connect ,(TABLEl to the ,?MAP Entry. 
alld connect the entry to DS~AREA. 

• Schedule the userid into tb. entry. 



DBSS Work (continued) 

Begin a Logical Unit of Work (LUW) 

o Receive control from ARIYHOO 

o If TRANMODE='f' (Agent in York). 
~ If ll~ 'in doubt', set return 

code '" 0 and 
- Otherwise. set return code::: -61 -W 

* If TRANNODE ~='N', terminate 
the systeli\ 

® Clear SHOW ACTIVE command done flag 

® Verity input parameters (LDAlA. 
lENGTHl 

* Verify consistency level 

O!> Enter the DBSS 
I [ S",',"; 

~---------------4~ ARIYK08 

@ for multiple-user mode, get 
~ logical data base lock 
- Intention exclusive 
~ Duration is long 
~ Wait until available 

e Assign unique LUW IC (from NEXTID in 
YRSSCVTI 

e Initialize VTABLEl and TPMAP Ifor 
example, TRANSID, lRA~~ODE, TEHPHWMI 

@ Initialize Data Management control 
fields (for example, last OBSPACE 
number, gate for last XHODE-long-page 
lock, last DBSPACE lock state. number 
free bytes for scans, number of scans, 
and scans on index). Fields are 
made l\u11l.. 

@ Xi 110 logging IlOGMOOE='N', leave 
DBSS 

@ Get size of scan data that should be 
logged yithin the general begin/save 
log record 

SQlIOata System logic, Volume 1 



CBSS Wor~ leo~tinu@d) 

® Create rnnd ~rite the ~egin/save 
re<!ord, 

Allocate size required 
Move ill cOlrni::rol 

Null NEXTREC 
uS~!!:'id 

point lluil!ber 

Write 
!'::nd "'rite {ilO 

,. Fro!!! 1'''9'<!! 388 

(null J 
record 

~llEAVE: 
'_I !" I.e.,ve the IJBSS (p;!.ss "S" parBllll!!t@r '" All"", cl1eciq>oint to proc"H~d 

to free short term locksl 0 Release short locks 

., Frolil pilge 388 

EXIT, 
\~l 1* Test tor "synchronolls request !for 

example operator FORCE, log fulll 

• If r<!!turn cade is not supported. 
ter~in~t® SQl/~S 

I.e If ~etu~n code ~~O, ~ollbaek the 
i l~~ 

Translate the to 
DBSS return cod@. 

o Move upd~ted TBASE to RDS environment 
! ;r('!'!tli~ed b~!e1.luse BEGIN WORK is 1m 

i~plieit DoSS function and input 
base may not. be TBASE). 

Return ~ith return code (xl 
'x' is generally o. Encept.ions are 
sequence error lDATA, and any 
asynchronous return code from 
ARIVT19. 

licensed Material - Property of IBM 

RETOOl'! 

Undo eillcll tlpdate. INull 1.1JIHio call" 
but abort log record is written 
Qnd log sp~ce May be freedi 

Math©d @f Op®rati@~ 389 



ARIYT14 (Co~mit Work) 

o Receive control from ARIYMOO, ift 
general, and from ARIYT15. 

o If asynchronous USERPROB set. or if 
nothing to cOlilmit. go t@ -, 

o Verify input (lDAIA) 

® Enter IlBSS 

ARIYT141: (Entry Pointl 

- Write log record segment ~ 

ARIYUH 
AIUn02 
AIHYlJll 

® If logging is required (lOGHOOE~='N')~g-. 
- Allocate space for log record 

- End Yrite (flush unless read-@nlyl ~ L-______ ~ 

o If there are temporary DBSPACEs 
(TEMPHWH in ViABlEl > OJ, free theM. 

® Reset TPMAP Entry (INTRAN. IHDOUBT, 
SHOW ACTIVE). 

o leave CBSS (pad 'F' parameter to 
fr~e all locks owned by lUWI. 

o Reset YTABlEl (TRANHOOE. TRANSID, 
consistency level, etc). 

o tle~r asynchronous flags IUSERFlAG or 
fORWARD) 

~ EXIT: 
@ Test for asynchronous re~uest 

* If return code not supported, 
terminate SQllDS 

AJUYK09 ] : 

I AIHYT22 I 
I AIUYH02 I S 

Allow cheCKpoint to proceed 
Release all lOCKS 

ystel!! error (ARIYT14 01) 

® If r~turn code ~= 0, rollback the 
i>lork [ ARHTl9 I Undo each ~pdate 
Translate ARIYT19 return code to 
DBSS return code. 



DBSS ~ork !continuedl 

@ If lOGNODE ~ 'N' qsingle-us®r mode 
only), fore~ ~ checkpoint Yit~ 
CHKCNTP ~ o. If log activity or 
storag~ pool activity sch~dul€d a 
checkpoint {single-user mod@ only~. 
foree a eh~ekpoint. 

® ~~turn yith return code (~» 
'x' is generally O. Exception ca •• i. 
~h.n ARIYT19 is called t@ undo 
(rollbackl lIJork. 

licensed Material ~ Property of IBM 

ARIYK1~ ~ Post checkpoint 
ARIYK16 - Suspend 
ARIYK08 - Enter D6SS 
ARIYK09 - Exit DBSS 

RHlmH 
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DBSS Work (continued) 

Create (Establish) a Save Point 

ARIYTIO (Create Save Point) 

® Receive control fro. ARIYMOO 

e Verify input parameters. If error 
found (sequence error, lDATA error. 
No log indicator), go to EXIT --, 

@ format the save point log record 
INEXTREC, USERID, SAVENO. lAST lOCK 
if locking active) 

$ If locking active. upgrade duration 
of all short locks to long. 

<i> tEnter the DBSS 
I r: Suspend if ckeckp@int active 

~-----------------4·~)1 ARIYK08 I 
$ Get length of scan data to log ~---;-----------~~~1 
$ Create and write the begin/save log 

record: 
- Allocate size required 

log tOlllponel'lt 

WI' i te '"work" segment of log AIHYUn - Stillrt log 
record ARIYl02 - Write log 
Write sean segment of log ~ ARIYl03 End ~rite 
record 
End write 

ARIY0872 
o leave the OSSS I 1° Allo~ checkpoint to proceed 

ARIYK09 ® Release short locks 
~IEXIT. 

392 

e Test for asynchronous request (see 
DBSI linkage - ARIYT09 Begin Work, 
page 388J 

* Return with return code (xl 
'x' is generally O. Exceptions are 
sequence error. LDATA error. no log 
indicator, and any asynchronous return 
code for ARXYT19. 

SQllData Syste~ logie. Volu.e ! 
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ARIVT17 (Rollback Workl 

.. If lOGMOOE='H' (villid o;!ly in 
user mode), acco~plish rollbilck 
resetting OBSPACEs, set return cod@ 
to O • 

.. If no ~ork to rollback, set TRANMODIE='W' 
and return cod@ to O • 

.. Establish save point l1u~ber ~SAVEPT:l in 
general ease for SQl rollbackl • 

.. Establish reason for rollback luser 
It<l'lluest I and save point. ~----~---l_ [ AIUHZ3 J Svlve shtus iii, TPWlIP lISlERPROO 

.. If return code is -2, set return cod@ to 
-87 (save point is not valid) • 

.. If return code is not supported, 
ter~inate SQl/OS --~--~----------~~ 

@ Rollback all york fro~ TlOGE~~ t@ 
current (inputl save point. 

® If return code from ARIYT19 is not 
supported, terminate SQl/DS 

@ Convert aAIYTI9 return code to DBSS 
return code: LOCKLIN -97. OVER lOA!) -100, 

DEADLOCK -99, SYS BACKUP -64, OK (I 

o Se. if any asynchronous problems 
CVlil\l! up 

.. If return cod. q= 0: 
~ Verify valid return code: 

If not vallid, ternil'la:'i:e SQllUS 
Rollback agillin via ARnn9 
and translate to DBSS 

@ Set return code I~), 

ness code and return. 



DBSS Work (continued) 

prepare to Commit 

ARXYT21 (Prepare-to-Com~it) 

® Receive control from ARIYMOO. 

® If lUW is read-only, or if not in 
LUW, or it in single-partition mode 
!VSEI or it in the VM environment, 
return uith return code 0 

., Enter DBSS 

., Calculate number of bytes to log lock 
information. Count any exclusive type 
lock {EXCLUSIVE, INTENT-EXCLUSIVE, 
SHARE-INTENT-EXCLUSIVEl that is not 
for a temporary DBSPACE • 

., If there were no exclusive type locks. 
set lock count to 0 and set rend-only 
flag. allocate 

@ Allocate a log record, aUo"ing '9 +-~ ARXYUH 
bytes for each counted loek (8 bytes 
for lock name, 1 byte for lock Bode' • 

., Build Prepare-to-ComMit log record 
header (referenee lENDlDAT in 
YlOGTMPll • 

@ Move lOf record header. 
locks. and each lock to 

* Free any unused locks ~--------------~-+I ARIYKOO I 

., Update TPHAP Entry with reeov@ry 
information and .ark LUW state 
"in-doubt". ~ ehGekp@i~t t@ proee$~ 

+-----------H~ .. leave !.'IBSS 

~ Return with return code 0 --------=-~F__+~ RETURN 
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ARIYTi~ qUndo ~@r~) 

r;-;I/lceil/® c@ntr@l fE@i!I ARIYIH A. 
ARIYT15, ~~IYi@9. ARIYTiO. ARIYT14. 
!!.IUVH7 

'" Set !;OUllEH 
Q,lHl l!I@t b® 

TPMAP $@ th~t l~ 
",i~tb!. 

Ql S<lit l:@11Bl>,M:!~ !!>l1J:<lltf!l1il i!ll1ld ~'W'@! if! 
HAOCOOlto 

::!i'% 

If )f@hn ~@dk" 1$ @v t@nil1l<llt&i ~ 
~l~5 ~~~$t~~ ~~~@r ~~IYT19 @i~ 

@ ~~rn~ t,@ ~@@~~~ @f lo~ ~@c@~~ 

n~[1«! ~----'---

® If 1.fe;:@!'@\ t~5i 11<'1 
~!litlll 1ll~1lI@ 

u~ 
r@e@~d tr~@ of 
~.e@~~3. ~= .. -=.=+=-=-==~ 

- EI'i~ th@ Ili'~.~ 

~ ~.$.t TlOGEND ~it~ ~~~AD~ 
(,@i~t t@ n~~t ~~~~i~u~ 
record) 
Go t@ lilliR'I?@ I)i!lS$ ~~_~~~~""! 

.. If lrl!!cl'lrd 
CCll!!lIlit. de 

€I I.f lrEH::olrd tY}'fl b;; ~§'iill ~!i'~! 1111'11: f~~4l! 
\;lOl'l<, tlum 

~eiiBd 11/.lJ!)' il:@c@ra 
• A.turn recDrd b •• dar and 
~EDADD~ n.~t TlOGEN~1 

cantainin. raeDrd 

Pl'cees!;; <l Be!l'in/SilH,/<ill I<il©rlk '?;i¥'!jI@ ~:,_ =~~~~~~~'I 
{Unsavel ~==== __ ~ 

-, lEnd the reilld 
log recordl 
If record is fJI 

PREDADDR 
If record is ill Begin Work, ~bDrt 
tile llM ;jjl1d clelll:l: 'the SHOW ACTIVE " 
done flag in rPMAP. 



OBSS Work (eontinuedl 

III iFlI'olll 

~ 
\_1 

• Get rollback status ( I )1 ARIYT2~ 
ARIYT22 returns either -1 (continue 
rollback) or the reason code for the 
~@llbacko 

page 19S 

IoUVE2 
o Exit th DBSS ~---------!H~rAlUYmJ 
o ~o11back status is continue (-1). Go 

read and process next previous log I~n 
record UNDO 

" Reset lUW status to "not golden" and 
not in-doubt. 

" Reset TRANtIDOE to Of' for save point 
(not 1) and to 'N' for save point! 
(Begin Workl. 

" Reset ATTHATTN fla, to null in 
HABLE!. 

e If the rollback was caused by a log 

\_1 
(page 395) 

full condition. force a checkpoint I I 
«set CHKCNTP=O) ) ARIYT09 

" Set current save n\l~ber into FEEDS!!) 
of TBASE. 

* Return ~ith returft code (x) 
whe!r(!! x ::.< 

(I N@-@l/l edl 
~l Syste~ eongested 
-2 Deadlock 
-3 User b3Ckup to save point 
-4 System backup to save point 
-S User baekup to Begin Work 
-6 System backup to Begin Work 
-1 Backup t@ DDSI because of 

user A"fl'N 

RE'fURN 

196 SQl/Data Syste. logic. Voluae 1 licensed Material - Property of IBH 



CBSS Wo~k I~onti~uedl 

ARIH2! IUndo Beg in/Save ~ 

€l! Read body 
li'!,.t 10 ck 

~ If $~¥~ ~u~ber ~ot 
terlllin<llte SGlllOS 

• Fr •• 811 lock. 
1 •• t loc~ 

GumlOt~ 'f©1r 

I,) 

%1:,"*1..17.,', 
~&iIMillt~d! ~ 0 

t,llJ!.:! li,l~iII!U'l 

~$Ill1t 4i41h ~.<l!~';)''l:il 
r, .• ~ @l'!"'<11 :'tiill ,~~~~~-j 

~~i'i~i ~~~~@t/l~~@@~~~ 

~@~t~~1 A~I~'@w 
~~~ t~@~ ~It~~i 

@ ili§~ilt !~ C'i~ 

~~ 

~Jl f:la 

w I'Id@ii'Ji;iIiM ."'@\I'fll.lliIli l~llil!:\l'Il:.I\~ii' l!IJ!;!J#t;'/$!!J&J" 

~ Cle.~ T~~ ~~t~~ !!I~&i!\'jt. 

" Re'l,:tllCl1l Y;H~ lNlltUIii§ Ii" 

licensed t'late:dal - ~n,®!d:" wAf lI:~@ 

1lI1E~~~ 

~~n~N 

ARXYi2C (Ab©rt l~~1 

reset ltM 

hOle !-)~~ t®l!1ll'o:t'<1&Y OBSP.Ii.tlE!;, ~.,.p 

~ 1':1:''''''' UJ!~ locks U:l' 'fc" 
I'Hl!iFrt. 

twJil1 

il&U"i<t~~ 

1JI!l1&llt 

(lpenU@!iI 391 



DBSS Work (continued) 

Build In-doubt Agents 

ARIYT29 (Build In-Doubt Agents) 

o Receive control from ARIYl13 

® If MAPCNT=O o~ no entry in ~ap has 
MPlNOOUBT='l'S. set OIDTlB=O to 
indicate that there are no in-doubt r--1 
tUNs. and return ( )1 * I * EXIT (pag~ 398) 

~I 

e§"steli 
@ If there are in-doubt lUWs and on i 

VM ter~inate SQllUS ) ARXYM02 

error UIUIT2"l1 03) 

® If single-partition ~ode or if there@jiSP18l1meSSag@ 
are more in-doubts than agents! 

- Display ~essage ARX2311 ~-------?--+ ARIYM04 
TerRinate SQl/DS because of liait 
error C§iMit error ~ARIYT2' @!~ 

@ for any entry in the ~ap that has I ~ ARIYM02 
MPlNOOUBr='l'B. an in-doubt agent I 
Must be built usinf the following 
steps8 

- Read the Pr.,ar@-t@-Co~.it lor 
record header us in, ,@inter 
~NPlPREV) 

header @f 1@, ~®e@r~ 

error €£R!YT2' @2) e§ystelli% 
~ If record t~,. 18 ~ot ~.,.r.-t@~ ~ 

Commit. terainat. S~lIDS --=-------~~--) ARIYM02 

- Read body @f lor r.e@r~ €.11 lorred 
inforaation eMce,t fer leek 
information ~. I ) 

tre~te an a,ent. Pa88 ~1.~, t.@ 
userid. lin~ 1 ftas. '8·S~iIO·). 
and link 2 fta ••• ( ... ri~ aft. li~k f 
na~e ~ere in th* 1@, ~.e.r •• D 

398 SQl/Data SysteM lOfie. Vol ••• I 

@f 1011 If@c@X'di 

<I'ljJtlftt 
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- Se'~ poin'i:<!!r to DSCAREA (.\11' M~ 
ag~nt loutput of A~ICC~A~ 

~ If this i~ first ill-doubt ag@R'1:, 
$@t DS~USAGlo This $ets the value 
iIt DS2l:VT, which indieabls S.lHOAI'lI 
of first flon-systeB ~g@Rto 

Set WHOAMI ancl ~~OAMIP fog t~e ~eM 
!'\ge!'it str\lH:tU:i:e. 

~rom the log rec@ll:@. r@b1.lil~ the 
YTAl5lU afld TPNJi,P en'b:]I' @f th<!!> 1'Iil!~S 

~wei1lt. ~flY field~ &ll:e s@t afld 
structure i~ built ~@ that 
esn evefltu~11~ d@ ~ t~Ii 

~K @:i: ~OllBACK ~K for the l~~. 

If t)ld,~ iii; til@ @l@~~t ii\l=<ii'I"'VJi@t 
• ~~~~t I~TlB. ~OI~T~ ~ill 

~@t t@ th@ p@iftt0~ ~f th~ 
~@e@rd @f tM@ ol~@~t 

- f@~ 1Ii'<iii':~ !~H;!I: ~ 1J,'@Iill<i tllil® l@~lI« 
iI!Iil!ll<l~ i,lI!lH!lI '!i:l{«:l'lll!!;dl.1lIe @ll: S!u1<'ll"OlI ~ 
f!ll'~W! tilllll Th@1?l !y® t~ l@~i! 

t@ tlill l@ck 0 ~~~-~~ 
f®~ ~~11 t@ l@~~ m~iil~~@r ~=--=-~~ 

B':il'D~ It_t " !J;4'lt t@ "~' @ll!' 1I.@1l:il<! 
g@~~~t «~11 i~ ~ ~~P.J 

~ T@I;r!?l!~,lllt~ ~@;i!Il~ll~!iI 
r;J!<i:@g',ilI 

~ ~~S<l!t WHO.ll'lI 1Il~~ ~!:llAftI' ttl» tfJIllt 
illi"!:b'liltati@i1I (@'illi'~t@I'P !!!I>1Joot 
:sts:uctu:r@ 



DBSS Work (continued) 

- Return -

r * l Return to caller 
'\j 
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See page 401 for Acquire/Release Internal DBSPACE 
See page 402 for Get Page 
See page 404 for Get Block 

AIUYIO() 

~ Set 'IN DBSS' indicator 

~ Find an available INTERNAL DBSPACE. 
It {enm,iI> 
a. If in multi-user mode, lock ~ 1 

OBSPACE in exclusive mode I ARIYI4! 
b. Return DBSPACE number to caller' - --

and exit --~--~----~~--~-i~ RETURN 
- If not found, return 'NOAVAIlS' 

code to caller and exit 

~ Verify DBSPACE number and that it is 
an Internal OBSPACE: 
~ If not OK, return 'ISEGMENT' 

to caller and exit 
- If 01(, 

loci< on OBSPACE 
'OK' code to caller and 

licensed Material .. Property @f 1Bf1 



DBSS Storage (continued) 

G~T PAGE 

Isee bel@~ for details» 

REQUEST 
FREE 
BUFFER 

!>.'RIlE OUT 
CHANGED 
PAGE 

READ 
lOG 
PAGE 

REAl[) 
PAGE 

'* (ARIVI19 is called from many 20dules. See the Module-to-M¢dul@ 
tross Reference in Volume 3.1 

ARIYl19 IGET PAGEl 

ARIYI19 gets a requested page into a 
page buffer for access. The page number 
is passed as input and is expressed as a 
logical page number starting ~ith 
X'00008~' as Fage zero. ARIYI19 is called 
by the log component also to read a log 
page from either log, or from the primary 
log only, or from the secondary log only. 
or to allocate a page buffer to contain 
~ ne~ log page. ARIYI19 processing ~s 
as folIous: 

402 

1. Check for valid rage number. 
NO ~ RETURN I-~J. 

2. See if the page is the last 
referenced page. The pointer to the 
last referenced buffer is in 
YTABLE4. 

YES ~ GO TO 12. 
3. Using the DBSPACE number and page 

number, compute hash code and search 
hash chain for page. 

FOUND ~ GO TO 12. 
4. Scan the transit list to see if the 

rage is in the process of being 
written out to disk. 

YES ~ Go back to the Dispatcher 
and try latet'o 

SQllData Syste. logic. Volume 

Note: ARIYI19 ~ill ~all ~R!YMO~ on ~ 
severe error. 
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CBSS St@r~,~ (eontinu@d) 

S. ~~quest ~ buffer t@ ~e~cl the pag~ I E~ 
into by calling ARXiI171. ( ~ A~XYXA71 

6. i:i@leteeol'ltemtsofbuffel!:'{old pa!j'@ ~ _. _ 
fro~ the hash eh~ii'io 

7. If old page in buffer has b~ei'i 
~pdated. call ARIVY@1 to Yrite old 
pag@ out to disk. 

S. If a log page Yas requested, e~ll 
ARIYI49 to read the page al'ld return 
to caller, or, if a buffer ~as to 
be allocated only. return to call@r. 

9. Can ARlYI29 to read tlH! requested 
page into the neYly-ac~uired buffer. 

10. Put the pa~e Q~ the hash eh~i~. 
11. PUt buffer O~ the top of the lRU 

$t~ck last refere~eed. 
12. Fi~ the buffer by i~cre~enting the 

U~H!1b e~.H'mt. 

13. Xf the page Yas i~ a buffer but ~as 
in read ~ode and has been requested 
i~ yxite mode, call ARIYI29 to 
request a shado~ page. No page fetcn 
is specified b:; ,MHH29. 

14. Set register 2 to the buffer address. 
IS. hit. 

licensed Haterial - Property of IBM ~et~od @f ~~~~~~Am 403 



DBSS Stora~e Icontinued) 

GET DIRECTORY BLOCK 

GEl DIRECTORY 
BLOCK 
BUFFER 

!see belo~ for detailsl 

~~!TE OUT CHANGED I"DIRECTORY BLOCK I 
READ IN NEW DIRECTORV 

B 
l8LOC!{ 

* IARIYlli4 is called from m~ny modules, See th@ M@d~l~-t@-Hodul® 
Cross Reference in Volume 3.1 

ARIY!14 IGET DIRECTORY BLOCK) 

ARIYI14 gets the requested direetory block , 
into storage as folloysg 

Verities valid directory bloek nu~~r. 
~ If multi-user mode, obtains dir@et@r~ 

block buffer eontents loek. 
~ Sees if it is in the last-refe~ene~~ 

buffer. If so, up fi~ eo~nt ~nd ~~ito 
Search hash ch~in for ~uff~~. ~m~@ it 
last-referenced huff~r. ~f fi~ ~@~ftt 
and e~it. 
Request a buffer t@ ~~a~ i~ 
directory bleck. 

~ 

Delet@ dir@ctory bl@~k i~ ~~ff@~ fr~~ 
hash chain. 
Write out old dir~~t~~~ ~l~~k !f 
~as changed. 
Read directory ~l~~~ l~t~ ~~ff@r. 
Add directory ~l@e~ t~ ~~~~ ~~~1~. 

~ Up fi~ count. 
Xf direet@ry ~loek ~~ l~t~a~~ ~ ~ 
updated. iftdie~t~ i~ ~~,. 
Exit. 
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DBSS LOG/RECOVERY 

INITIALIZING THE LOG 

Typ@s @f initiali~ati@n: 
'C' ~ cold start the data bas~ 
't' - cold start the log 
'W' - Yar~ start th~ log 

ARIYlOO ICalled by ARIY1~O 

® Format the log 
- If the type ~ 'L' 
- If the tyre " 'C', ARISPFt1 

has formatted the log 

® Initialize the VSAH ii!nviron~e~t 
by creating the required 
ACBs, RPls and opening the ACBs. 

@ Initialize the log I/O error 
flags f'Or dual or single l©~. 

~ I~iti~li~@ t~& lii!fi~t~ @f the 
iIIer1ulnt. 

~ l@st th~ iftt@~~~l. 
if ~@~~$$~xy it ~ft@ 
i~$ue t~e ~@$$~'~. 

~ Iftiti~li~@ ~n~ ~x~mt@ t~@ 
1IJ~<I'lI li."<Iil<i:@VIl!1fY 

~ If type: 'to @~ 'l'~ 

- Set up cursors for emr~y log 
- lnitializ~ the pa~~ 

sequence number 1 
- Initialize the transaction 

identifier to ! 
- Initialize the cloek 

@ If i:y},@" '1'1', 
- ~ec@ver the log and data 

hilse 
- Set the transilction 
- Set the lo~ begin value 

~ fix th~ first free page 
and s@t its se~uence number, 

lic<!!n.H!d i'late:!d.al - Property of 1161'! Met~©d of Ope~~ti@~ 4@5 



DBSS log/Recovery Icontinued) 

@ Increment the log page sequence 
number by 1. 

® Perform the system 
checkpoint. 

® Enable the checkpoint agent. 

READING THE LOG 

ARIYlO/3 

ARICENA 

ARIYl04 and ARIYl05 are the ffiodules needed to read the log. 

ARIYl04 (Read the log header) 
(Called by many OBSS modules 
via YSTARTRD macrol 

o Verify the log status 
I Tl OGI100 IE ) • 

@ Set the YiABlEl cursors. 

@ Fix the first log page. 

@ Read the header of the log 
record into LOGHEAD. 

® Return the displacement of the 
previous log record for this 
LIM. 

~-+~ [ ~R au <;I 

f-+-~ I ARIYUl5 

406 SQLlDnta System logie, Volume 1 

ARIYL05 !~ead the log statusl 
ICalled by ma~y DBSS modules 
via YREADlOG macrol 

• Verify tba lag status 
IHOGl100EL 

AIHYI46 
• Mava the characters fram the [ 

log to th hlrget. If tile If-~ ~ 
and af a log paga i. --~~--~ 

a~caunt.r.d, unfix this page. 

If a ~eu page i. r.~uir.d to r~~----~ 

eompleh the IUIVlh fix the If-~I AIHYI19 
ilaxi: page and rapeillt ~ • !"lOVE' • -------' 



AF/HUH nill'i h the log ~elllde~) 
!C~lled by ~any OSSS m~dules 
vi~ YSTARTlG ~aer~) 

G Verify the log st~tu~ 
I TlOGMOOE ). 

~ If the system mode is ~ultipl@ 
users, get e~elusive update 
access to the log segment. 

~ Compute the i'lumbe:rc @i frilie 
bytes in the log, 

~ If t~e 10, cushion ISlOGCUSH) 
i. exce.ded and an Brchive I. 
~@t in progress. mark any 
tE.nsaction that be~im. in 
first l@, p.~. t@ h@ abcrt@&. 

® If t~@ lo~ c~$hi@~ «SlOGCUSH~ 
i~ ~~e~~de4 ~ftd ~~ ~~~h!~@ i~ 
1m '~o~~~$s. t~rn @~ m~ 
i~di~~t@r to ~~E~ t~@ ~r~hiv@ 
pr@~eS$ [ARCHEXI. 

o If mrehivi~g is e~@bled. b~t 
an archive is not in pr@gr~$$ 
@r scheduled and if an 
i~plicit archive point 
IARCHPC1} is exceeded, 
post the checkpoint agent 
unless a lUW began before t~@ 
most recent checkpoint. 

" Compute the number of page 
boundaries crossed by 
writing this record. 



cess log/Recovery Icontinued} 

@ Co~pute the length of the log 
record including space for a 
log page header, if applicable. 

ID If the number of free bytes 
in the log is less than the 
computed length of the log, 
issue an error message and 
ABEND SQUOS. 

e Allocate and format each new 
page. 

o Release exclusive access to 
the log segment. 

e Write the log header record. 

AR!Yl02 (Write the log record) 
!Called by many DBSS modules 
via YWRI1ElG macro) 

@ Verify the log status 
I TlOGMOOE l. 

@ Increment the YTABLE! cursors. 

e Initiali%e the local variables. 

~ Move the characters from the 
source to the log buffers. 
If a ney page is required. 
increment the cursors and use 
the ney page to complete 
the )love. 

SQl/Data System logie, Volume 1 

ARIYI1Cl4 

AIHYM02 

AIHYK01 

ARln~ 
Returfl t@ caller 



CBSS log/~ecovery I~onti~u@d) 

Te!i:'lIIil'Ull'ie 

ARIYlC3 !T@r~in~te Mriting the 10, record 
IC~11ed by ~any DBSS modules 
via YE~~~IT macrol 

@ Verify the log status 
I TlOGMOOE , TlOGBYTE). 

@ If ~riting the log r~cord t@ 
disk is requested (fLUSH = Y). 

the number of valid 
in this p~g@ ITlOGWANl). 

@ Initialize the Y1PNAP variables. 

o Co~put@ the maximum page and 
byte uithin that that 
is ~ompl@ted by lUWs. 

@ If there are ~o incomplete log 
records prior to this one 
or if this recard is nat an 
the sam@ page as the c~rBar 
poi~ting to the next lag byte 
to be ~ritten iSlOGWRIT}, Dr 
if writing is requested 
IflUSH ::: V). 'then the lag 
buffer!s} should be yritten 
to disi< iUIY. 

® Write all priar valid pages 
disk. unless another agent 
is Yritin!j' them. 

~ Unfix each page as it is 
urHten. 

Q If the checkpDint is nee@ed. 
past the checkpoint agent. 

~ Past each agent that yas 
yaiting for pages to be 
uritten. 

® If any agent yants t~e l@st 
page ~ritten. then write it. 
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DBSS log/Recovery (continued) 

@ If another agent was writing 
pages to disk and write is 
requested (FLUSH = YI, 
deter.ine if that agent wrote 
enough to satisfy this request 
(waiting until that agent 
completes and then restarting 
with the third step above, if 
necessary). 

410 SQllData SysteD logic. Voluae 1 

[A;n;o.s-I (LOGWA.IT) 

Return to caUer 
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DBS$ logJReeovery «~ontin~ed~ 

Pf.RFOR~ CHECKPOI~T 

Reasons for eheekfoin~g 
I : log just initiali~ed 
R : Syste~ just recovered 
t : Periodic system c~®ekpoi~t 
B : Archive of data bas,~ started 
A = Archive of data base completed 
S = Syste~ being shutdo~~ 

ARIllas IParforas the cbeckpointJ 
ICalled by ARISEGA, AR!YlOa. AR!Yl09) 

@ Bump the system ~heckpoint 
~ounter ICHKPO!NT) for the 
COUNTER ~oMmand support. 

@ Allocat@ space to eo~tain m 
c)ackfDint record. 

., DBSS 

~ Build and yrit. a checkpoint 
recDrd if lOGHOOE~'~' Dr 
REASON='!' or 'R', It 
in~lud.s one entry tor each 
active lUW and the current 
values Df the log beginning 
fDr soft recovery and for 
rastore (media failurel. If 
lOGMODE='H', unfix the lag 

® Save the naw log beginning 
and if archiving is disabled, 
advance the log cursor and 
reclaim the log space. 

licansed Naterial - Property af IBM 

stop ""."t:lii fro>! <lIlllt<l!rill:¥ DBSS .md f!ill, iil!!J~'ilt!!ll 13\ I:JBSS 

Wait for <lli othelt' 1l!!lIel'its t@ h<'lV8 OBSS 

Start 10, ~~cord I~ll@c~t~~ 

Write data tQ, log rt&col,d 

lEnd I<IrH<I! lO!lf r<l!eo;:d <I!i~ FLUSH hn:'itlil to (!Ibid 

U!iti~ t~e lo~ page 

NiI!t~od of Oper~tio~ 411 



DBSS log/Recovery (continued) 

• Reclai~ shadous and save 
new syste. checkpoint. 

o If this is archive 
checkpoint (AI, advance 
the archive cursor (SlOGARCH) 
and reclai. the log space 
( lOGARCH=' Y' l. 

* Save address of syste. check-
point record (SlOGCHKJ and set 
flags for next checkpoint 
(CHKCNTP, AUTOCNT). 

@ let lUWs proceed in DBSS 
unless the reason for the 
checkpoint is B and system 
llAode is S. 

* If the reason for the 
ehedpoint is B. can 
perfor~ the archive routine. 

@ If the reason for the 
checkpoint is B and the 
syste~ mode is S, let lUWs 
proceed in DBSS. 

o Save the log address of the 
'B' checkpoint (YRSlGBRC), if 
this is a B checkpoint for use 
by the A checkpoint. 

o free space gotten for 
checkpoint record. 

412 

~ r-+ AIUn36S 

~ ~ ARIYI366 

f-~ AIUYK09 

~ f4 AIHYKH 

f- f--+[ AIUYl23 I 
f--~ AIUVK09 

f--~ AR!'lKl@ 

I AIHCWSf I 
Return t@ 

Save (write) synchronoum DBSPACE pages and elose DBSPACES 
IREASON='S' ) 

caller 
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DBSS l@g/Recov~ry Iconti~~ed~ 

RECOVERY Dr THE LOG 

ARIYl13 IRecovery of th~ log) 
ICalled by ARIYlOOJ 

o Alloc~te an array (MAPAR~AYu 
to contain entries for lUWs ~ 
to be ~r.done or redone and 
initi~lize the array as e~pty. 

~ Extract re-do and restore 
points from the directory 
T>!aster recor<L 

@ Use r~-do as a base checkpoint 
if start up reason is not R. 
Use restore point if it is. 

@ Cheek if checkpoints agree 
on dual logs lif not. ~~ke 
th~m consistent)" 

@ Scan the log from base 
checkpoint fDrward daciding 
OIlIi;;;1II ll.lWs til rill-do @t' 

un-do. Enter this 
infDr~.tiDn in MAPARRAV 
(procedure YSlOGREC). 

~ Message log an~lysi$ 
cOlRplete. 

licel'isad I1<ilhrial •. Property of IBt'i 

j;laad he!lldar Df lhillsa c~®ckl?@ilTht l'®corlil @lr rac<1l>lI:d ill'%: 1!'!lJ!F0! 

Set stDrage for checKpDint recDrd 

Read checkpoint record 

Err@ir lIleSS!llg8 if changO! fltl!lm lOOi'f,ooE=' Ill' lbij) iJ)G!"DJi:~'" III' 1li!i:ii:Mo~lt 
sRiJ13tdDWH! lllK'chi"'8 and Cm.DlOO 

T@l':!!IiIUlli:1!l if e!ll:'lt@lr lIll@SSiIlf<ll 

~@ad me~t log ~@c@l':d 

Updab! BEGIN @ll' S.i\V~ l@, r<l!c@lrCl t@ \point "t@ i(:Ull:'lI:l!lllt l;)!J lr~e@l!:d 

TeXlllilllii<t@ readillig l@!i' ri!le@rd lllnd \!~If b pi!lI!!U@ 

Verify last l@f pi!llge sam~ f@r both l@~s [if dual l@~s) 
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DBSS loglRecovery (continued) 

• Coapute the maxiaua log page 
used and obtain its sequence 
number. 

• Un-do (froa the base check
point backward) those lUWs 
that began before the base 
checkpoint and later rolled 
back or never ended 
(procedure YSUNDO). 

• Message lUW UNDO complete. 

• Re-do (froa the base check
point forward) those lUWs 
that committed after the 
base checkpoint (procedure 
YSREDO). 

• Hessage lUW REDO complete. 

• Create agents for any lUWs 
that were prepared for 
rollback or coaait. 

• Replace unused log records 
in the last log page with 
zeroes. 

414 SQLlData Systea logic. Voluae 1 

ARIYI19 Fetch a.xiau. log page and fix it 

ARIYI46 Unfix aaxiaua log page 

ARIYl04 Read header record of previous checkpoint or lUN being undone 

ARIYI46 Unfix log page just read 

ARIYI365 Reclaia shadow pages for updated DBSPACE 

ARIYl07 Undo logged update operation 

ARIYH04 

ARIYl04 Read header record of previous checkpoint or next log record of lUN 

ARIYllO Read next log record 

ARIYl07 Redo logged update operation 

ARIYlOS Read log record next record pointer or body of checkpoint record 

ARIYI46 Terainate reading log record and unfix page 

ARIYI365 Reclai. shadow pages for updated DBSPACE 

ARIYH02 

ARIYT29 

ARIYlll 

(ARIYT29 06) 

ARIYM02 
ARIYN04 
ARIYl05 
ARICCRA 
ARIYK41 
ARIYI46 
ARICENA 

licensed Haterial - Property of IBH 



\lO fre~ ~tor1ilge gotten f©lr 

I1APARRAY and log buiteli:$" ~ ~ AIUSYSI:l2 

~ 4 JUUCWSF 
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PERFORM ARCHIVE 

ARIYl23 (Perform archive) 
(Called by ARIYlOSI 

~ Initialize the archive 
indicators: 
- ARCHST = OFf, archive 

scheduled bit 
- ARCHON = ON, archive 

executing bit 
- ARCHDBSS = OFf, all agents 

not in DBSS bit 

® Get 1/0 areas and storage for I 
file descriptor block for ~~ ARICWSG 
1/0 routines. 

® Prompt operator to ready the 
archive tape O~ an output +-~ ARIYN04 
tape unit and reply 'euu'. In 
ease of error in the reply, ~~ ARIYE04 
issue a message describing the 
error and ~e-issue the ~ount ~~ ARIYE06 
message. 

~ Initialize the file descriptor 
block. 

@ Dyna~ically assign (VSE only) 
and open the archive tape ~~ ARISYSD5 
file. In case of error: ~--------~ 
~ If cuu reply uas invalid. ~~ ARIYH04 

issue a message and re-issue ~~~~--~ 

the Bount ~essage IVSE only) I I 
- Any other error causes ~~ ARICTRM Terminate SQlIDS 

SQl/OS to terminate. ~--~----~-

@ Archive the directory disk 
by reading 512 byte records ~~ ARIYX07 
from disk, blocking them into ~--------~ 
4096 byte records and uriting ~~ ARISYSD5 
to tape. Tape write errors ~~--~--~ 

eause SQl/DS to terminate. ~~ ARIYH04 
The last record is made ~--------~ 
recognizable by the insertion ~~ ARltTRM 
of 'IOFRECSn' in the last L-__ ~ ____ ~ 

11 byte positions. 
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OSSS loglRec@very (c©nti~ued) 

$ After each tape ~rit~" test 
for l@g ~paee or storage 
space depleting IARCHEX ~ ON) 
and if so, q~iesce the DBSS 
and continue with archiving. 

@ Archive the data disk using 
tlu! PBlmApD I tht i" hbul<!ll!: 
~ethod of representing 
pages vs. relative disk 
extentsl t@ deter~ine yhether 
or not a cell 1512 pagesl has 
any data in it. If any page 
in a eell has data in it. the 
entire cell is Mritt~n to 
Tape uriting is c©ntroll~d 
by an internal procedure 
l23WR~O. If tape ~riting 
causes an error, an error 
meS5<lg'<!! iil> issued 1illla SQUlIS 
is te)J;'ni!'iated. 

~ After each tape Yrite, test 
for lQ9' space or storage 
space depleting IARCHEX ~ ONI. 
If so, 'luiesee the OBSS '!--' 
and continue with arcbiving. 

<II> When d1i!ta disk 1i!rdiivill1!) is; 
cOlilplete, test to deterliline 
if DBSS ~as quiesced. If so, 
allay it to beeo~e active. 

® Close the archive tape file 
~ith reuind lin VH, the eNS 
ARIARCH FIlEDEF eom~and LEAVE 
option controls the rewind). 
A elose error causes SQl/DS 
failure by returning to the 
caller yith a failure return 
code. 

o free the buffer ~t©rage. 

Licensed Material - Property of IBM 

St@f a,ent~ from enterin~ DBSS amd fla~ ~gents IJIBlSS 

~it for all (oth@r) agents t@ lea~~ ~BSS 

j;!<l!<ld d<llbi @i$~z 

~ite to are~iv~ t.ape file 

Archive file ~rr@r ~e$sa~e 

Ter~inate S~lIDS 

Sto~ ~~e~ts f~©~ e~t$rin~ OBSS ~nd fla~ ~f~nts i~ DBSS 

WaH for !lin (@tIlJel;:) a!llenb h' hiSl'Jil) [)BSS 

~rk this a~~mt outside ~BSS 

lllo~ all ~~ent$ t@ enter ~BSS 

RehlI"l'il t@ ealll!r 
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CBSS log/Recovery !continued) 

RESTORE THE DIRECTORY DISK FRO" ARCHIVE 

ARIYl21 (Restore the directory disk froa archive) 
!Called by ARIYI22D) 

® Get 1/0 areas and storage for + 
file.descriptor block for I/O I ARICWSG 
routlftes. L. __________ ~ 

e PrOMpt operator to ready the 
archive tape on an input 
tape unit and reply 'cuu' ARIYM04 Operator pr@.pt ~essage @r reply error aessage or CANCEL Messa,e 
or 'CANCEL'. If the operator 
replies 'CANCEl', issue a ARIYE04 
message and cancel SQl/DS. If 
the operator ~akes an error ARIYE06 
in replying 'cuu', issue a 
aessage describing the error ARICTRM 
and re-issue the .ount .essage. 

® Initinli:e the file descriptor 
block. 

e DynaMically assign lYSE only) 
and open the archive tape 

Tokenize ftessag@ Eeply 

Convert 'cu~' ~ex t@ bina~y 

Cancel SQlIDS (CANCEL reply~ 

file. In case of error: :1:1 ARISYSD5 
- Issue an open error Message 
- If cuu replay was invalid, I ARIYM04 I Messages 

issue a message IVSE only) 
- Re-issue the operator mount 

message (restart from second 
bullet). 

• ~ead each 4096 byte record 
fro~ archive tape. deblock ARISYSD5 Read arehiv~ tape file 
it into eight 512-byte 
records, and write it to the ARIYI01 Write to direetor~ dis~ 
directory disk. Tape or disk 
errors cause a message to be ARIYM04 Archive file error mess8fe 
issued and SQl/DS to be 
ter~inated. Continue reading ARICTRM Terminate SQlIDS 
the tape until a record is 
read uith '~OFRECSn' in the 
last 11 bytes. 

--------~--~) Return to caller 
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DBSS loglR@covery (c@ntinuedp 

RESTORE THE DATA DISK FRO" ARCHIVE 

ARIYL22 !Restor@ the data f~o~ t~~ ~rehi¥~j 
«Called by ARIVTOO) 

~ D@termine the disk address of 
the first eell (512 pages) that 
~as ~ritte~ to t~fe at archive 
time. lEach cell that contain@d 
any data was ~ritten to t~pe.~ 

® ~ead @ach 4096 byte record frc~ 
,t.p. i'ilnd write it tD the ARISYSD5 i Read are~ive tape fil~ 

just determined disk address 
using an internal prDcedure, 
l22RDWRo Tape Dr disk errors 
caus@ ill ~@ssag@ to be issued 
and SQlIDS to b@ termi~at@d. 
Co~timJ@ until tile data billse 
has been restored. 

@ Close the archive tape file 
~it~ rewind lin VM, the eNS 
ARIARCH fIlEDEF co~mafid lEAVE 
opti©~ controls the re~i~d)o 
A close error causes a~ 
operator ~essillge hut it is 
otherwise ignored. 

@ Fr@e buffer stor~ge 

lice~sed Naterial - Property of IBM 

~ite to data disk 

Are~ive file errQr mes$ag@ 

l;!I'lilillllat" SQliUS 

R!i!!turllil t@ ei'illl@lr 
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DBSS LOCK 

'" ,Called from nUllierous modules (see "l1odule-to-l1odule Cross Reference" 
in Volume 2J. including ARIYKOl and ARIYK28 

ARIYK41 !Request Access to ill Hamed Gate) 

Input tor ARIYK41 is: 
GHANI: - Gate nallle 
HISNODE - Mode requested 
HISDUR - Duration requ~sted 
CONTROL - TEST or WAIT 

* Verify lIIulti-user mode. If 
not. indicate success and -------+---~ Return to caller 

@ Determine the hashed gate name. 

* Seize the hash chain. 

® Search tor the desired gate 
name in the hash chain. If ,....-----., 
it is not found, the lock is ~~I ARIYK05 
free. It the requested dura-
tion is instant. release the 
hash chain, indicate success. 
and Return to caller 
Otheruise, allocate the lock to 
the caller by obtaining lRBs 
for the gate header and the 
locI< lRB. 

ilRHK05 
® Release the hash chain. for~at I 

the lRB and the gate header, ~~ 
and add the gate to the hash l.......~ ___ -J 

chain. 

@ If the number of lRBs has been ..... ----......., 
exceeded. try to escalate the ~~I ARIYK22 
locks. If escalation tails. . 
indicate lRB limit alld Return a "-1" to calleli: 

If escalation succeeds. indicate 
success and 

® Check for the desired gate name: 

- If the desired gate name uas 
found in the hash chain ,...------, 
and if this request is f-~i ARIYK05 
compatible with the holders L. ____ --l 

of the lock. release the hash 
chain, indicate success, and Return to caller 
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OSSS lock (continuedJ 

If t~e desired g~~~ na~e 
not found, seize exclusive 
access to the gate and 
release the hash ehain. 

o Sean the chain to the end of 
the granted group, noting the 
conversions. 

® If a conversion is found, 
compute the ney duration and 
upgrade the requested node. 

If the requested Rad. moy 
equals the held mode, set 
the held duration equal to 
the requested duration, 
rel •• se the gate, indicate 
success, and ------------~--~,+---~ 

If this request is the only 
ane in the granted group, 
convert mode, duration, and 
class. Then ~ark IlOCKWAIT 
macral eacb uaiter in tb. 
chain luho is not compatible 
with this requestl as waiting 
far this request, release the 

AI'HYK05 

gate, indicate success, and -~--~, !1!eturllt ,to cillll1j;)t 

If the new mode of this 
request is compatible witb the 
mode of other granted requests 
mark any incompatible 
requests as waiting far tbis 
request, release the gate, 
indicate success, and ----~--~~~ 

If the requester does not 
uant to wait for the lack, 
release the gate. indicate 
If ill il ure, alld -~--~~-~-i----~ 

If the requester does want 
to wait far tbe lack. then 
.ilI~k ILDCKWAIT macro) this 
request illS waiting far 
inca.pilItible requests and 
~.rk (lOCKWAIT aillcral .11 
re~uests as waiting far me. 



DBSS Loek (continued) 

lest for deadlock. 

m. If deadlock is found and 
this request is the 
victim, set backup indi
cator. mark (lOCKWAIT 
maerol this request as not 
Yaiting. deny the 
request, grant the request 
that this request is 
holding up. release the 
gate, indicate failure. 

ARIYK12 

ARIYT21 

ARIYK05 

and ---------------------;----~ Return to caller 

b. If deadlock is not found. 
test for the fallouing 
conditions and deny the 
loek if any of them is 
true: 

User generated backup. 
lUW aborted or foreed. or 
lUW stopped. 

If none of the above is 
true. uait for the 
request to be granted or 
denied. 

Onee the request is 
granted or denied. mark 
flOCKWAIT macro) this 
request as not waiting. 

If request uas denied. 
release the lock. 
indicate failure, and 

If request was granted 
request vas instant, 
release the loek, 

ARIYK1S 

ARIYK05 

ARIYK05 

indicate sueeess. and ----+---~ Return to caller 

G If a conversion is not found: 

If waiting is not required, 
release the gate, alloeate 
the loek to the ealler by 
obtaining lRB, format the 

ARIYK05 

lRB, indicate sueeess. and ---+----~ Return to caller 
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DBSS L@coc !continued» 

If waiting is re~uired and 
this requester does not Yant 
to Y~it for the lock, release 
the gate. indicate failure, 
and ---~------------~----~~--~~ 

If waiting is re~uired ~nd 
t~i$ requestor d©e~ ~ant to 
w~it for the lock, allocate 
th~ lock to the caller by 
obtaining an lRB, format 
the lRB, and set status to 
wait. Hark IlOCK~AIT ~acrol 
this request ~a$ vaiting for 
each incompatible lRB an~ all 
re~uests waiting ahead of 
this one. Enqueue this 
lRB @n the end of the queue 
and release the gate. 

Test for deadlock. 

a. If deadlock i~ found a~d 
this request is the 
v!cti~, set backup indi~ 
cator, mark IlOCK~AIT 
macro) this re~uest as 
~ot Yaiting. release the 
lock, indicate failure. 

R<I!tU:i:i'I t@ taller 

ARHIU2 

AiUH21 

A!UYK«lO 

and } Return t@ cal19r 

h. If deadlock is ~ot found, 
test for the following con
ditions and deny the lock 
if any of the~ are true: 
User generated backup, 
lUW aborted or forced, or 
lUW stopped. 

If ~one of the above is 
tru~, wait for the loek 
to be gra~tecl or denied. 
Once the r€~uest is 
granted or denied, mark 
!lOCKWAIT macro) this 
requester as not yaiting. 

If the lock ~as denied. 
deny the request, grant 
the requests that this 
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CBSS lock (continued) 

424 

request is holding up. 
release the gate, indicate 
failure. and I 

If the lock vas granted, 
indicate success and -----4----~ 

SQlIUata System logic. Volume 1 

Return to ealler 

Return to ealler 
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DBSS Lock (continued) 

* Called fro_ numerous 1II0dules (see "Module-to-Module Cross Reference" 
in Volu~e 2), including ARIYKOI and ARIYK28 

ARIYKOO (Release Access to a Named Gate) 

Input for ARIYKOO is: 
GATENAM - Nallle of the gate 

• Verify lIIulti-user lIIode. If 
not. return to caller I • RETURN 

• DeterMine hashed gate name. 

• Seize the hash chain. ----t-+) I ARIYK04 

• Search for the gate header with 
this name: 

If not found, -reIease the 
hash chain. indicate that ARIYKOS 
the lock was not held. and 
return to caller. RETURN 

If a gate header is found. I 
seize exclusive access .1 ARIYK04 
to the gate. L. ___ ~ 

• Sear.ch for the LRB of this 
requ~st in the queue: 

If not found. release the + 
gate and the hash chain. I ARIYKOS 
indicate that the lock was 
not held. and return to 
caller. I ) RETURN 
If the LRB is found. and it 
is a long lock. release the+ 
gate and the hash chain. L ARIYKOS 
indicate that the lock is 
still held. and return to 
caller. I ) RETURN 
If the LRB is found and it is 
lIIedium duration. decrement 
the duration by I, releas~e 
the gate and the hash I ARIYKOS 
chain. indicate still held. L. ________ ~ 

and return to caller. ---41~) RETURN 
If the LRB is found and it 
is neither long or aediulll 
duration, remove the LRB 
froa the queue. 
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CBSS lock (continued) 

~ If there are still entries on 
the queue, release the hash +: ARIYKOS 
chain and mark IlOCKWAIT 
macro) this request as not ARIYK19 
uaiting and no request uaiting 
for it. Mark all newly 
compatible conversions, if any, 
as not waiting, and ~ark all 
incompatible ones, if any, as 
uaiting for the newly granted 
ones. 

@ If the queue is null. deallocate 
the gate header and release ---
the hash chain. 

* Take the lRB off the list of 
lRBs held by this lUW, update 
GOOD lOCK (the most recently 
acquired lock), indicate 

w~ 

released, and return to caller.~ RETURN 
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ISQL (INTERACTIVE STRUCTURED QUERY LANGUAGE) 

ISQL DVERVIEId 

Running ISQl on VSE or VM differs ~it~ respect t@ ISQl 
startufo On VSE. tuo eICS transactions are r@~uired !$e~ 
pag~ ~2e for an overvieuy, Or. VM, only on® load ~odule is 
required. Once the Hainline loop Controller IARIIDBS, is 
called. frocessing is the sa~e for both VM ~ncl VSE Ipage 
4321. 

On VSE, tile first of tile t\ki@ transaction!;;. ISQJl, is the 
terminal control transaction. The !SQl transaction is 
sturted lby CICS ulHm the user enters "ISGll" em a terminaL 
(See p~ge 429 for an overviey of the module floy for the 
ISQL transaction.l Tbe secand transaction, CISQ. is the 
command processor transaction. CISQ is started by the ISQl 
transaction and interacts Mitb the Online Resource Manager 

licensed Material - Property of IBN 

1:@ .H:C<!1SS the <illata bas@. USelll pa!Je 4301 fQ;r: an @vervjiGllIJ1 @f 
tb'i!i !l!odule fbI.! tor the tltSQ trallsactign.) iii !:>lod( @f 
l!>lli!!l!:<i!d !Si:@ra!j'® (ARIIGCB I is 'Jsed for c©I'!lII1.mieati@lii betl>leen 
the t~o tasks (s®@ Volume 2». 

On '1m, th ISQl !!Hlldi l\\odule ! A~USQU 1.;;; l!:>a;i!",d bJi' ~ 

bootstrap ! ARISISBT I w~Hm tll® U5;e!: i!!!'i'!;.;?!rs "ISQl" 011 ill 

terlllinaL is!!'!!' lP1lg41 431 fell: aiR \ll\J<I!rlJie,~ of t~e fl@i19 
for the ISaL load aodule.1 

UpOI!i completion of int tializillthlFh ,.Jlietl!@r liSE @'i: V'I"I, 
c@iittol is passed t@ th® Nillil1lHne CIHd:rolhr ! A~Y.n:JBS». 
iiUHil ISQl processi!'lg is th@ same for: iH"t!~ liSE al'i<l1 VtL 
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ISQL (continued) 

XSQL TIu'NS.A.CHON 

@ STARTED BY CICS 
.., INITIALIZATION 
@ CHECK TERMINAL SIZE 
® DISPLAY SIGN ON 
® READ USERIO/PASSWORD 
" START CISQ 
.., WAIT FOR CISQ 

@ COMPLETE INITIALIZATION 
., WAIT FOR CISQ 

" DISPLAY STATUS MESSAGE 
.. POST CISQ 
'Ii WAIT FOR CISQ 

CISQ TRANSACTION 

.. INITIALIZATION! 

.. OBTAIN GCB 

.. OBTAIN ISQL STORAGE 
It POST ISQL 
.. CONTINUE INITIALIZATION 
" POST ISQL (STATUS MESSAGE) 
® WAIT FOR ISQl 

.. COMPLETE INITIALIZATION 

.. POST ISQl TO READ ~ COMMAND 
It WAIT FOR ISQl 

loop until user enters "EXIT" (or ISQl abellds)g 
( 

.., WRITEIREAD/POSTIWAIT 

end loop 

.. CLEAN UP/POST CISQ 

.., RETURN TO CICS 

428 SQl/Data Syste. logie. VoluRe 1 

.. PROCESS THE COI"lI1AND 
G\ POSTIW.IT 

@ CLEAN UP - RETURN TO tICS 
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ISQl (eo:mUilued) 

ISQL Traftsaci:ioJil 

r---'--" 5 

ARln:::n:o 
.lI.iUIMGA ~ 
,~RISYSIJi23 
ARISYSDG4 

l 

~_~_~."4lU 

! S~e page 434 for details 
2 PF-key error messages 
3 DYil~mic ~torage FREEMAIN 
4 dynamic storage GErMAIN 
5 eICS SEND/RECEIVE/WAIT 
'" 1,sAH/I'OST loop 
7 V~rify Callcel 
e Full-screen processing 
~ 15-secondl wait 

~~ Display Formatter 
11 PF-key pracessing 

Licensed Material - Property of IBN 
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ISQl (continued) 

elsa Transaction 

16 

A1HISQlU 

Hainline illitiali%ation 
:I Automatic storage GErMAIN 
3 Automatic storage FREENAIN 
~ Buffer storage GErMAIN 
5 Buffer storage fREENAIN 
~ Wait for terminal 1/0 
1 Te~porary storage control 
s Restart ISQl transaction 
~ Resource ENQ routine 

l@ Resource DEQ routine 
11 Return to CICS routine 
1~ Trace Du.p Routine 

it:!!! SQllData SysteM LOfie~ Volume 1 

ARIICI2D 
ARUCI2D ll 
A'USYSOG<: 
AIHSYSD2 3 
ARIIGM'" 
ARIIFH5 

AIHIWAH6 
,uuns1 

ARIITXO fi 

ARIIENQ9 
ARIIDEQ1@ 
ARHRTRNu 
ARUropu 
ARIIROUT u 
ARUSnrr 14 
ARIISPGEl!> 

ARHSQl719 ARUSMGH 

13 eICS ROUTE Routing 
14 eICS Send Text Routine 
15 eleS Send Page Routine 
16 Mainline loop. see page 432 for details 
11 Setup online resource manager exit routine 
18 Connect user ID/passyord 
19 Obtain SQlIUS userid 
2@ ISQL ~essage module 
~l SQl ~essage 20dule 
22 Profile routine 
23 Obtain Stack Storage. see page 451 
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IS~l ICofi'Unuedl! 

ISQt .2J! 

ARHSYSC (, 
ARIISTC 
AIUSYSDG 
ARHABN 
ARISYS02 
ARHTS 
ARlInl 
ARIITD!' 
AIUIGl1 
ARBSY::; 

:> 

'j 

1 Hainlifie initi<lllizatio!1l !ARHNHC C;)lUI!!ll by bootstrap module ARISISErn 
2 Obtain storage for ISQl dynamic storage stack Is!!e pa,e 451) 
3 Establish CANCEL as an immediate ca •• and 
4 Profile routine processing 
5 M~inlin. loop (see page 432 for detailsl 
6 System dependent subroutines far eNS leMS version Df 

ARIINITC subroutines: 
ARISYSDG - Get automatic storage 
ARISYSD2 - fr~e automatic storag~ 
ARIIGl1 - Set Oliff er storage 
ARllfN - free buffer storage 
ARIIABN - Abend euit/eleanup 
ARYI.S - Tew.porary storage processing for routines 
ARIITDP - ISQLTRACE DUMP processing 
ARIISYS - Get storage for ARIISYSC autoffiati~ storage 

area 
ARJUSTC - Check progrilll~ stack 
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ISQL (continued) 

f;l (from page 430 t'Or lISE I 
(from page 431 for 'IN) 

\ .I 
T 

l ARIIDBSl I Mainline loop Controller 

I 
I i I 

AR IICI'ID 2 

ARIIEXn 
ARlIOP 

I ARUIRD $ I I AlUISQL 9 I 

432 

I 
AIUISIN 
ARIICAN 
ARIIERS 
ARIIHLD 
ARIIHlP 
AIHIIGN 
ARlItST 
ARIII1AP 
ARIIREC 
ARIIRNN 
ARIIRUN 
ARIISCC 
ARIISCC! 
ARIISET 
ARIISTR 
ARIITRC 
AX1CNNDS 
ARIIRWI 
AR II TKN 
ARIISQl 
ARIISNG 
AIHINSG 
ARIIIJLD 

AIUIRWI ARIIPSQ!> 
ARIISQl 
ARIISMG 
ARUMSG 
ARIHS ARIIPQy6 

ARIISQl' 
AXlEXTS 1dO 

1 See page 431 fer details. 
2 See page 438 fer details. 
J See page 445 for details. 

AIHICAH I ARHTS 12 
AIUIFOL 
AIHIFOO 
ARIITS 
ARHHO 

4 See page 446 for detailso ,-
S See page 433 for overview and page 446 fer details. 
~ See page 433 for overview and page 447 for details. 

I 

1 ISQL Read/Write linkage reutine. see Section 3 for details. 
s ISQl HOLD coaMand 
~ SQl Comaand Processer. see 450 for details. 

10 Tekenizer 
11 SQl Message Precesser 
12 TeRporary storage READ.lWRITE.lDElETE 
13 ISQl Message Proeessor 
14 Extract COMMand Processor 

SQl/Oata System logie, Voluae 1 

ARHTKN Hi I I ARHSIiG nl 
I AIHIMSG ul 
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ISGll «I:oi'ltbmed) 

DISPLAY PROCESSING 

;rlr~-""--"" 1\ 

~'" r..... ~ '1 

'l 

1 SQl Statement Processor 
~ SQl Query Processor 

lL 

s=~], 

r 
A~lD:I,i'QV 

AIUI PQ'U 
AIHIPQY2: 
ARUPliIY3 
ARHPQY4 

.. lRUIP(ijY5 
ARHPGlY6 

F""'~~l 

::3 15Ql Print Routine: AIHIPRm ['>ISlE), AIUlt'RTC !Vi1/tI1S} 
" SQt Query Display l'ia!l<llg'@r 
~ fORMAT Co~mand Processor 
• Display Managar - Roy Far •• tter 
1 Displays Column H@<llders 
I Display Man<llgar - R@sult Fetcb 
, Conversion Routine 

lij Report Formatter 
11 SQl ExecutaI' 

licensed Materi<lll - Property of IBM 
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,tRHFCI 
SERVICE 

ARHil!WI 
,~J!HGi"l 

t<Il'UFM 
.l!IHltNV 
MHISNG 
t!tRX 11'1(H 
,EtIUIVUi 
Aj;!HI'lSG 
A,,;;!HSt'll 
ARHPRT :i 
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ISQl (continued) 

434 

AIUICICD 

ARIICICD provides a linkage 
between the user terminal and 
the second transaction. ARIICICD 
gains control from CICS in the 
following ~aysg 

* ARIICICD gains control from CICS 
at the start of the ISQl session 
uhen the user enters the ISQl 
transaction-id at the terminal 
{optionally followed by a routine 
name and para.etersl. _--' 

@ ARIICItD gains control fro~ CICS 
during the ISQl session when the 
user enters the ISQl transaction 
identifier followed by CANCEL 
I when tile transaC'i;ion h<l.s "!Jone r-l 
"UilY" I. ) I fA I Page 435 

\j 
® ARIICICD gains control fro~ eICS 

during the ISQl session when it 
is started by the second 
transaction issuing a CICS 

-Ir-~-+) r;l Page 436 
\j 

START comaand. 

~! Obtain terainal diMensions, 
terminal type. and eICS start 
code via eICS ASSIGN command.+-t--+ eICS 

Set up parameters to pass to 
the second transaction. 

Display the welcome screen 
and read user reply luserid 
and password). ~ tICS 

Set up userid and password 
for passing to the second 
transaction. 

Start the second transaction 
via EXEC eICS START command and 
pass the userid and password.~ eICS 

After st<l.rting the second 
transaction. WAIT on it. ~The 
second transaction GETMAINs 
storage on behalf of the first 
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ISGlL {eontillluedl 

From 
Pilge 436 

Icl~ 
\j 

Frolill 
P;lg., 434 

f;l~ 
\j 

transaetion. and returns th~ 
address of t~e storageo It 
also returns the address of 
the global control bloek.l 

Initialize storage ~eturnecl 
by the second truns~ction 
Ithis storage is used for 
Qilta si:r<l!amsJ. 

Initialize global control 
block fields. 

Set up the WAIl/POST linkage 
loop between the t~o 
b:;lnsactions 0 

On return from ARl!TRHO, 
check bits in global control 
bloek. It IGCEXIT bit is on, 
do session termination (this 
includes deleting tew.pD~ary 
storage queue, and freeing 
3270 data strea~ storagelo 
If IGCRETRN bit is an, do 
"going auay" processin!!, ItbiSl 
includes ~riting tbe global 
control block address to tne 
temporary storage queuel. 

Call ARIISCHO to display 
either a message fDr 
terminating the session, Dr a 
message fait "going aWilY". 

Return to tICS. 

Verify that the user entered 
CANCEL. If nat, prompt the 
user for valid input. 

If the auto cDm~it hit is off 
I IGCAUTOC) , eall ARIXVFYD t@ 
d@ CANCEL verification pro~ 
eessin~o format a ~essage t@ 
indicate the status @f the 
CANCEL request based on the 
\lalue of IGCANCEL 

If the auto ca •• it bit is on, 
set IGCAHCEl to on. Format a 

licensed Material ~ Property af IBM 
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ISQl 'continued) 

from 
Page 434 

"CANCE l ACCEPTED ••• " lI'u!ssagt!. 

Write the global control 
pointer to the temporary 
storage queue. ( ) 

- Display the CANCEL request 
status message (along uith th~ I _I 
"'going auay message I. ~ ARIISCMO 

Return to tICS. tICS 

CICS 

Isl---?l 
\j 

- Re-initialize local and 
global variables. --II--......-j}) Icl Page 435 

L-________________ ~ ______ ~ \_/ 
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ARIIDBS is the mainlille 
cOlltr@ller for ISQl. 

ARIICAN performs t~e cancel 
process and deletes the 
temporary storage queue for 
routiIH!s. 

ARIIRWI ~rites a lille alld 
reads user input. 

When am "IEXIT"' col!tll\and is 
entered, ARIIDBS returlls to 
ARIICl2D !VSEI or ARIIHITC IVM) 
to perf@r~ cleanup. 

\~ 

f--

F 

~ 

~ [ARHMl I 
~ [ AIUIHUli ] 

ISQl Callcel R@utille 
(See page 44!5~ 

!::!ru:: CiSlll: Tog 
ARIICAN Perform cancel processillg 
ARIlfOl DetermillE! if input is a valid SQl or ISQL 

cammand. and to fold input fra. terminal 
to upper Cillse. 

ARUTS lentry paint in ARH!:!2!) ('lYSE] Ai'lHSIfSIC Phil 
Cleanup storage far rautines. 

ARIITIO lentry paint in ARIICI20 iVS~l Dr ARIITIOC IVMII 
VSE ~ Perron STAIH/POST~~AH linkage b tS!\1! ISGll 

transaction tD do terminal 110. 
VM - Perfar!il terlSl1n,,1 I/O using the VI1 ser\Pl.ces 

af RDTERM, WRTERM. and DIAG. 
For.at a •••• age. 

Ca •• and Processor 
pag\!! 438} 

ISQl SQL Buffer Manager 
ISee page 446) 

ISQl HOLD Commwnd Proe~$s@r 
!See pillge 486} 



ISQl (eontinued) 

AIHICMD (Called by ARIIDBS) 

ARIICNO processes the main ISQl 
commallds or calls other modules 
tor certain ISQl eo~mands. 
(See page 443 for 
details 01'1 internal 
routines.) 

ARIIVlD validates commands and 
initializes the pointer 
IIGCCRTNI to the address of the 
routine to process the command. 

ARIICMtI then, 

e Calls the routine to process 
t;!le CO"'=11l1d, or 

o Prints 1111 error message 
if the pointer IIGCCRTNI is o. 

438 

r:: E~traets tokens or parameters 

ARIITKN I Tokel'lizer 

ARIIVlD ] ISQl tom~alld Validation Routine 

!:1l!x Calh To, 
ARllfOR For~at ISQl .essages. 
ARIIRWI - Perform ISQl read/urite linkage. 

~~: 12: 
ARIISQl - Issue SQl statements. namely, PREPARE. 

ARHRWlI: -
AIUHKN -
AIUIVLD 

ARHSMG 
ARHNI1E 
AIHIGM 

ARHFi1 

~ Call: 
ARIITS 

AIHISQl 
ARHSI1G 

DESCRIBE, ROLLBACK, EXECUTE INNED, and 
tOl1NH I>.'ORK. 
Read input and write column names. 
Extract parameters or tokens. 
Determine it the command is a valid 
ISQl eO!lllllilnd. 

Display SQl error ~essages. 
Sean for the correct tablenam4!. 
(entry point in ARIICI2D iVSEl or ARIISYSC (VM)) 
Get storage. 
(entry point in ARIICI20 (VSE) or ARIISYSC (VMI) 
Free storage. 
!entry point in ARIIMSGI 
Write ISQl !ilessages. 

~, 

lent~y point ill ARIICI2D IVSE) or ARIISYSC iVM») 
Cleanup storage for routines. 
Issu@ a SQl ROLLBACK. 
Display SQl ~essages. 
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~ t<'lll~ 1@~ 
AIU1TKN i:;l>ttll:!let P<1l1:i!l!iU!t@l£'S ©ll' t@~Ul!Ii\l!;. 
ARIISQU ~ Issu~ C<lIllH1!d SCll ;:Olll.lil<l!IHllS; 1I<:l!iiil!!h'. 

A!HISQl 
AiUXSIiG 
~HN{)4 

tb~ DELETE ;:@mma~d th~t ~ill 

delete th~ stored query from t~@ 
stored ~ueries table. 
Issue a COtlMIT WORK 0 

Display SQl erl!:Ol!: ~@ssag@$o 

(entry point in ARIIMSG) 
Display ISQl n@ssages. 

entry point b! ARUCI21iJ I VSE) ,lRUSYSC ~ VI'II ) 
Get storiil@,@. 
Extraet pi!l!rameters or tokens. 
Verify that the topic entered is ill HELP 
topic. 

AiUISQLS Verify that bble SQUJBA,SY~rrE);''1>2 is tnU'lr@. 
AIHISQl6 - Veldfy tl'mt tabl<1! SQLD5A.SYSTlEXT2 eQilt1i:i.I~!'l 

t~<1! topic entered. 
AIUISQl9 ~ See if hble SQUJBJLSYSllEXT2 is&lII!~tlf. 

ARIIPSQ - P~@ce$s the intern~lly built SELECT 
eO~Nand to retrie~e the HELP 
ii'liln:lI!atiol1J , 
Pedorm :m cOi1l'l:n I<iIORIC 

- Display 5Gl error ~essages. 
!entry point iw ARIICI2D IVSEl A~I!5YSC (\~i!» 

Fr"H~ storagll. 



ISQl ~ cOlltinued I 

c 

SQl/Data System logie. Volume ! 

~ Cillll, To, 
ARIITKN Extract filllt'illM!!ters or t@Kelis. 
ARIIQRY Process lIST SET co~mand. 
ARIIGM (!!ntry point ill ARIICI2D IVSE) ARIISYSC IVHI~ 

AIHISQU 
AIUIRWI 
AIHY!104 

AIHISNG 
ARlCHi'1 

ARXlSQl2 

ARHSQl 

Get storage. 
Issue canlled SQl state~ent to recall ill stored query. 

~ Display SQl statements. 
~ (entry point in ARIINSG) 

Display ISQl messages. 
Display SQl error messages. 
(entry point ill ARIICI20 ~VSEI ARIISYSC IVH1J 
free stol"ag!!. 
Retrieve names and first 50 characters 
of the users SQl commands. 
Performs COMMIT WORK. 

~ Call: To, 
ARIIRNI ~ Disflay the map of ISQl module addresses. 

~ taU, I2; 
ARIITKN Extract para~eters or tokens. 
ARIIRWI Display the current SQl statement. 
ARXIPQll Move current SQl eom~and to previous 

ARHSQU 

ARHSQL 

buff er. 
Issue stored SQL statements; namely. 
SELECT to retrieve the stored query 
from the stored 1ueries tableo 
Display SQl error messages. 
(entry point ill ARIINSGI 
Display ISQl Ressages. 
Issue SQl statements. 
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ISQl (continued) 

~ C1'lll1., To, 
ARIITKN Eld:r1l.ct pari'ill1aters OJ: -COi(iil!'E'. 

ARHPQU Mo". C1.1ltTent SQl "tatemenii: 

iUIIISQU 

ARIISMG 
,\RIISQL 
ARIIR!;U 
ARH!104 

buffer. 
Issue stared SQl st.tement. n ••• ly, 
SELECT tD ratrie"e the stored query fra. 
the stored queries table INSE~T insert 
the stared query under its ney nam. and 
DELETE to deist. the ~uery" 
Display SQL error messages. 
Issue ROLLBACK ca •• and. 
Display SQL state.ents. 

- lentry point ARIIMSG 
Display ISQL .ess&ges. 

!:!3!L !;.all: To, 
ARIITKN Extract parameters Dr 
ARIISQL IssuB SQL statements 

DESCRIBE 
Af.lllSrlG => Oispla~J SQl ;;.n:l:o:r Hlessug€:s '" 
ARLIT!> entry point ill ARHCI2!:! ( 

ARHStlB 
ARHH(l4 

On VSE, Purge routine queue 
storage, and delete 

V?1: tx~Zi 'bf9 pr0!fp:a~ 
write <commands 

Substltuta paramaters into 
ientry point in ARIIMSGI 
Display 15QL ~.ssl'lges. 

~ C.U: To* 
ARIITKN Extract p.ra.eters ar takens. 
ARIlGM I entry I'Dint in ARHCI2D «VSE, nUISYSC (Vl"l 

ARX!RWI 
AIHYI104 

Get,. storage. 
Displav the cb.nged 5GL cD •• and. 
lentry point in ARXIHSG, 
Display ISQL messages. 
!entry point in ARHCI2!lJ nl'sn JUUIS"fSI:: (Vl1ff) 
Frees storage. 



ISQl (continued) 

SQlIDnta Syste~ logie, Volume 1 

~ COllll: log 
AIUITKN -
AFlUPQU = 

AIUIRWI 
AIHI I'SQ 

Extract parameters or tokens. 
(entry point in ARIIPQlo 
Move~ ~\lrrent SQl st~tement 
to previous buffer. 
(entry point in ARIISQl) 
Issues canned SQl cO~fflands. 

Displays ISQl SQl Messages. 
!entry point in ARIICI2D IVSE) ARIISYSC (VM)) 
Gets stor<llge. 
Substitutes parameters into 
SIR statew.eri1:s. 
Display START eommOllnd or SQl command being started 
Examines the eurrent SQl 
statement. 
(entry point in ARIICI2D (VSEl ARIISYSC IVHI) 
frees storage. 
(e~try point in ARIINSGI 
Display ISQl ~essage. 

~ Cang 1.2: 
ARIITKN ~ E~tril\ct parameters or tokens. 
ARIIOVD ~ Determine if the operand is valid and to 

find the address of the routine to handle 
the operiilld. 

ARIIST2 - Process AUTOCOMM!T, CASE. CONTINUE or 
DECIMAL operands. 

ARIISTl ~ Process NULL. PAGESIlE, SEPARATOR or 
VARCHAR operands. 

ARIYM04 ~ (entry point in ARIINSGI 
Display ISQl messages. 

~ Call: II" 
ARIITKN ~ Extract parameters or tokens. 
ARIISQll - Issue eanned SQl state.ents; namely, 

SELECT to select the stored query name 
to see if it exists. DELETE to delete 
the stored ~uery irom the stored queries 
table, and INSERT to insert the stored 
~uery iftto the stored queries table. 

ARIISQl ~ Issue the COMMIT WORK or ROLLBACK WORK. 
ARIISMG - Display SQl error messages. 
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ARIIEXIT proc@ss®s t~~ 
EXIT ISQl co~~a~d. 

If ~ser is in aut@c@m~it ~ode. 
ISQl is ended by us~r r~qu€st 
aft~r calling ARIISQl to 
p~rfor~ a rollback. 
If the us@x is not in 
mode, then call ARIISQl to 
perform a CONNIT or a ROll~AtK 
before exiting; oth@r~ise, 
just @exit. 

ARIIOP frocesses ISQl 
operator eO~!IIands" 

E~try ~@i~t fo~ AXltENTD (if E~1RAtT is ~$~~». ~~~ pa,~ ~axte~nt~. 
Eftt~y point for ARIIEXT (if EXTRACT is ~@t U$~~»" $~~ pm,~ 486 

Issues SQl stat~~~nts 
[Su pa!J(iI 45@) 

~ taU: TIil>~ 
ARIMSMf - li~k t~~ SQl us~r ~n~ ~Ql/DS 

CO!llIllClI1l ~I!!ssa!ll<!i f@l!'lllOllttllll' if@!!!i:infl" 

A~II~WI - Peri@l!'lll XSQl l!'e~dI~~it~ lil1lka~~o 

~ tang 
AIU:ISN €l!1li::iry p@illlt iillll ARIIClJ:ZI:l1 ~ 'lSI.:» fUUIS'{S(; ['Il'l) ~ 

Get st@lrllJ!!l>!!,. 
ARn~ln: Get Olt 1'I!!eei~<!! @1!H!~"t@r <l::@Fi!ll<llliHll d.ri:<l. 
A~:n:lfM ~l!!l1Itry r@int in ARIICX2D «VSE) A~:n:IS1SC €VM) 

flrilil!! Sit@!'ag.:;. 
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~ Call1,g r<>: 
ARIICAN Perfor~ cancel processing and delete 

the temporary storage queue for routines. 
ARllfOl Deter~ine if input is a valid SQl or ISQl 

co~mand, and to fold input fro. terminal 
to upper ease. 

ARIITS 'entry point in ARIICI2D (VSE) ARIISYSC IVM)) 
Cleanup routine storage. 

ARIITIO (entry point in ARlltI2D IVSE) ARIITIOC IVMI) 

(entry point in ARIIMSGJ 
r- ISQl Message Module 

¥Sf - Perform SrART/POSTIWAIT linkage to the ISQl 
transaction to do terminal 110. 

VM - Perform terminal 1/0 using the VM services 
of RDTERM. WRTERM, and OIAG. 

AIHYM04 ~!:!i!Y Call: Tog b-_________ ARllfOR - Format ISQl ~essages. 
ARIIRWI ~ Perfor~ ISQl read/Yrite linkage. 

~ Call: To: 
ARIMSHF ~ link the SQl user and SQlIDS 

common ~essage formatter routine. 
Perfor~ ISQl read/urite li~kage. 
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IS'll ! cOl'ltilHled) 

ARHtAN 

ARIICAN is the ISQl CANCEL 
routine. 

If ~ CANCEL occurred 
~lready , 

If a CANCEL has not occUlrred, set 
IGCICANR on. The CANCEL does 
not need to be done again. 

@ If IGCPROC = ON, 

Issue 'Routine Canceled' 
message 

@ It the ROllBACK ~as 
not dome by the Online 
Resource Manager, 

If the ROLLBACK is 
IUllt successful, 

Issu® 'Rcllbadk failed' 
message. 

Lie@ns@d ~t@rial = PT@pert~ of X~ 

~et1l.lrll! t@ eall®1': 

[el'ltry A~IItI~D (VSE) ARIISYSt ~VH)~ 
D~l~te storage ~outin~ I.VSE~ 
Drop program ~taek !V"' 

Issu@ ~ ~OllBACK 
is .. ,,, 'llg11! 4511] 

ISQL 5Ql Error M®ssages fer ~isplay 

~~~hg 
ARIMSNF ~ li~k thll! SQl ~S6!r ~~d SQlIDS 

ARU~f,lI 
~@mmo~ messag@ f@r~1ltter r@~tin@. 
P\l!rf@r~ ISQl r6!ad/Yrite li~kllg0. 

~~~@d @f o,~r~ti@~ ~~5 



XSQl (contilluecU 

ARIIPQl is the SQl buffer .anager. 
It copies SQl statements 
from the current butfer to th. 
previous buffer and froa the 
input buffer to the current 
buffer. 

ARIIPSQ examines the current 
SQL statement and process 
it accordingly. 

1 
ARIIPSQ «Called by ARIIPQl) 

ARIIPSQ checks for valid types of 
SQl statements and processes 
thea accordingly. 

ARIYN04 (entry ill ARIIMSG) builds 
and displays ISQl messages. 
The messages inform you uhat has 
just been executed or prompt 
you for a response. 

ARIISMG builds and issues 
formatted SQl messages. 

ARIISQl issues SQl statements. 

~RIIPqy processes 
the query statements. 

446 SQlIUata System logie. Volume 1 

r:= Extract paramet~rs @r tokens. 

ARIITKN I Tokenizer 

AIHISQl 

~ Cdl: I2~ 
ARIMSMf link t~e SQl user ~nd SQlIUS 

co~~on message for~atter routine. 
Perform ISQl read/~rite linkage. 

Issues SQl statements 
ISee page 451)1 

Proeesses tke SELECT statement 
ISee page 447) 



ISQl (c@iiltinul!d) 

A~XIPQY (taIled by A~IIPSQ) 

ARII~QY ,recesses the 
",tatl!lumt. 

ARlltNV converts nu~b~rs 
t@ printable form. 

If SQlDA exists. ARIIF~ frees 
up 5QlDA. Then ARIIGM 
storage for the SQlDA str~et~re 

ARIYMO~ ~€ntry point in ARIIMSG 
displays II message if not 
@i'I@'IlIgll storage is IIvail.able. 

ARIISQl perfor~s the SQl 
a~d DESCRIBE process on th~ 
SQl stateMent lin INSTRIHGl. 

If the PREPARE or DESCRIBE 
process executes incorrectly, 
ARIISHG displays ~ SQL error 
m~ssag@o 

If the number of ~olumws in t~e 
query result is greater tha~ 
SQLN !101, ARIIFM fr~es the 
initial SQlDA str~cture. 
ARIIGM gets storage for SQlDA. 
and the DESCRIBE process is 
executed to get a 
description of the query result 

licensed Material - Property of IBM 

!e~try point in ~lICI2D {VSE~ ARIISYSC dVMD) 
fREE~AIN Routine - Frees storage 

in ARlltI2D ~VS~1 ARIISYSC «VM)~ 
- !:>ets sto>eag<li 

t!.ID! ~~ T@g 

ARIIFOR - Format ISQl ~~ss~g@s 
ARIIR~I - Perform ISQl 

Issues SQl $t~tememt$ 
(Se4! pag@ 450) 

ISllIl SQl ~lessa!l'il!$ 

H~h!1l®o 

th® SllIl USil!~ ~ncl SQlIDS 
common ••• s ••• for •• tt.r routi.eo 
Perfor~ XSQl r •• dI~rit@ li~k.!1.c. 

ARHeI2!) ! \I'SIE) ARI:nnSC VlrH 
st 0 Xi<l!y I!! 

ARIICI2D (VSIEI ARIISYSC ~VM 

~ Gets storilg,~ 

IS!limes" Sllll Bt.t.!U~I,ts; 
(S.e pilige 45ii) 

M.t~o~ of Operation 447 



ARIIFM frees the buffer and 
holding tank. Then ARIIGM 
gets storage for the buffer 
and holding tank. 

ARIISQl executes the SQl 
'declare cursor' and SQl 
'open cursor' process. 

ARIIDQY perforllls the fetching. 
formatting. and displaying of 
the query result. 

If any of the above three con
ditions executes incorrectly. 
ARIISHG issues a SQl error 
~essage. Then ARI1FM frees the 
SQlDA, buffer, line buffer. and 
the holding tank. (Then return 
to the calling routine.) 

Otheryise. ARIIRWI urites the 
screen and reads the next 
eOlllllland. 

A~IIVlD cheeks for a 
valid cOlllllland. 

448 

J 

AIHIDQY 

ARHFM 

AIUIVUl 

lent~y point 1ft ARIICI2D «VSE) ARIISYSC €VH)) 
fREEHAIN Routin@ ~ F~~es $to~afe 

(~ntry point in ARIICI2D ~VSE) ARIISYSC (VHI) 
GETNAIN R@utine ~ Gets storage 

Issu~s SQl statements 
!See page 450) 

t!ID! CaU: To& 
ARIHSNF link the SQl user and SQlIDS 

co~~on ~essage formatter routine. 
ARIIRWI Perfor~ ISQl read/Yrite linkage. 

(entry point in ARIICl2D [VSE) ARIISYSC (VH)} 
fREEMAXN Routine - Frees storage 

~ eall~ Tcn 
ARIICAN Perf@r~ eaneel processing and delete 

the te~porarf storage ~ueue f@r routines. 
ARIIFOl Deter~ine if input is m valid SQl or ISQl 

eom~and. and to fold input fro~ terminal 
to uI'P@:i!: ease. 

ARIITS (@ntry point in ARIIC!20 (VSEI ARIISYSC (VM)) 
~@ad the next command. 

ARIITIO !entry point in ARIICI2D IVSE) ARIIIlot (VMI) 
VSE - Perform SlART/POSiIWAIT linkage to the ISQl 

transaction to do ter~inal 1/0. 
VM - Perfor~ terminal 110 using the VM services 

@f RDIERM, WRTERM. and CIAG. 



ISQl «c@l!It bmed) 

ARHSQl I!!ueutes the Stlt 
"close cursor' processo If 
this executes correctly. 
AR!IFM frel!!s the bufter, line 
butfelr, SQlIJA, iJmd holdi,,!l' tank. 

OtIH!lCyise, ARIIStlG issues lim 
SQl error messagl!!. Then 
frees the butfer. line Duff@r, 
SQlOA, ffil!lQ illolding tank. 

licen.ad Material - Property of IBM 

Issues SQl statements 
~See Pll!j'@ 451»1 

in ~HtI2D i liSE ~ AP!HSYSC pm ~ 
Routine ~ Fr®es storage 

ISQl SQl Messages 

U.!lik tnlll SQl US'2!: ailld SQLlOS 
co •• DR •• ssaga far •• ttar rautina. 
Parfol:lJl! IlSQl l'ead/!~lti te lillkag@. 

i~ ~IICI2D {VSEI ARIISYSC ~VMj 
~ fX'ees s'i;cu:aga 

para.ater. Dr token •• 
Deter.ine if tha i. valid a~d tD 
f, ind tlH'! address till. X"mtil1le to 1!l1l,l1ldl® 
'UUI oper<!.nd. 
Parfor. ISQl re.d!yrit. linkage. 
{entry poil1lt in ARIIMSGI 
lJIisplay lIll8ssages. 

M.t~Dd of Operation 44~ 



XSQl (continued I 

ARIISQl (Called by ARIIPSQ) 

ARIISQl executes the SQl 
statement found in DINSTR pointed 
to by the structure INSTRING. 

WHEN!OPENCl), ARIIRPTl 
ini tiali:tes the storage areas ~ f--+ 
in order to total or 
subtotal the specified fields. 

WHEN!ClOSEl}, ARIIRPT4 frees 
the storage gotten by the 
previous calls to amy entry ~f--4 
points in the ARIIRPT module. 

When the CONNECT command is found, 
ARIITKH gets the parameters to 
be eilt!<:i<ed. ~ f--+ 

ARIYM04 !entrv point in ARIIMSG) 
builds and issues lUi ~~ 
ISQL error message. 

point into ARIIRPT~ 
report bl@de 

~ ~aU2 !2,g 
ARllfN (entry Foint in ARIICI2D ~VSE) ARIXSYSC (VM)) 

free storagllt. 
ARIISM [entry point in ARIICI2D (V5E) ARXISYSC IVNII 

Get st@ragllt for the aecu~ulators. 
ARIYM04 ~ (entry point in ARIINSGI 

Display ISQl ~essages. 
inot enough storage) 

(entry point into ARIIRPT~ 
r:: Frees report block 

ARURPT4 L ~ CaU: To: 
~ ~ ARIIFH ~ lentry point in ARIltI2D [V5E) ARXISYSC (VN) 

frl!!l!! I!>ll1'f<i!r. 

r: Extracts para~<i!ters @r tokens 

ARIITKN I Tokenizer 
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AIHISTK 

@ ARIISTK calls ARIIGM to ~et stack 
shili:ag€ 
If returll code from ARHGM is !'lot 
zero. return to caller witb tbe 
return code 

" ARHSTK 'l:I'H!!'I puts the sb.d( pointer 
in the IGCSTACK structure of ARIIGCB 
and sats up as in the diagra~ 
at til. ri~ht. 

r 
I 
! 
I 
I 
! 

1 
I 

"> 1\ 

j 
1 

;. ~ 

J 



ISQl (eontinued) 

ARICGSE and ARICFSE ean b~ called fro. any module 
yhen a nev automatic: stora,e stack is needed. 

ARICGSE (Get Stack Extension) 

@ ARICGSE calls ARISVSDG to get storage+t-+fARISVSDGl 
to extend the stack. The setup of the 
extension is indicated in the next 
diagraa --------, b-...-. _____________ I ____ ...-. _________ ~ 

I 
I 
I 
I 
I 

r-------------------1--------------------------------------------------------------------, IGCSTACK Structure of ARIIGCB 

He~1 I r--~ cu T ~~aeK --, 
. . I Extension I 

8 f stack -~ I h i 
.. I I @ I 

1 __ 1... . L _. . 

I I I 
I I I 
I I I 
I I r-------------------------------------------------aJ 

I 4~------~-------~----~~~----~ 

Lt~::~·u·1 
ARICFSE (Free Stack Extension) 

* Get pointer to current stack froM 
l"egister 1. 

~ free the eUl"rent stack and rechain 
pointers back to previous stack. 
(This ~odule utilizes pointers in 
IGCSTACK structure of ARIIGCB and 
the Stack (see the diagram on the 
previous pagel. 

• Return to calle!': i ) 

452 SQl/Data System logic. Voluae 1 

RETI.lRN 
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DBS (DAtA BASE SERVICES) UTILITY 

DBS UTILITY INTERCONNECTION DIAGRA" 

Read the mcdul@ flou troa top t@ b@tt@~. l@ft-t@~Ei~~t aft~ ~i,ht-t@-l~ft ~~e@pt ~~eE@ t~@ ~z~@~~ i~~ieat@ @t~@r~i~@o 
Upward flow is by RETURN o~ly. 

COMI1ANI) 
BUILD 

~ 

DATAUNLOAI.1I DAUlOAI.1I 
! 

I~TW] 
( -4 I -i 

L.._ )' ~~ 

t 
_ i 
" DVI 

EXTRACT 
MODULE 

AX11JGET} 

r=' 
EY~ 
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MAJOR DB! UTILITY MODULES AND THEIR FUNCTIONS 

@ ARIDBS - DBS utility ftonitorinf 

® ARIDCSP - Control stateaent processinf and eo •• and build 

@ ARIDUCP - DBS eoamand parse 

® ARIODlO - DATA lOAD eo.mand and sub-eo •• and processing 

i @ ARIDDUl - DATAUNlOAD eommand and sub-co •• and proeessin~ 

@ ARIDUNl - UNLOAD co •• and processing 

® ARIDREl - ~ElOAD com.and processing 

® ARIDSEl - SQl SELECT co.mand processing 

@ ARIDUSQ - User SQl com.and processin, (except SELECT) 

® ARIDSQl - SQl linkage process in, 
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OMS UTILITY - DETAIL FLDY 

ARIDBS HlBS Utility MonH:or I 

& Perform initialization 
processing (-------------

~ Allocate common areas [ARISYSD~ 
~ Set register 4 to ARIDCPA 

address 

~ Open messa~e file and 
contr,>! f ile ~ I ) 

<> Write messages { b 

® Acquire next command 

.. Process: 
CBS COMMENT commands 
CBS ERRORHODE commands 
CBS AUTOCOHHIT commands 

• Otheruise call appropriate 
command processor 

• Perform COHN!T 
processing 

o free SQUOSECT area 

~ Initiate control and l\lessage 
file close 

'page 458) 

DATAUNlOAO \pag~ 456) 

DATAlOAO (p~g® 459) 

UMlOAD Ipa~~ 460) 

RELOAD Ipag~ 4(2) 

~~er SELECT ~pag~ 464) 

Other user SQl eO~2<1l~cls 
(page 46S1 

Il?illg<'l 4(6) 

.. Free eo~mon areas f-------~~---... ----~--~ 

~ R@turn processing 
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CBS Utility (continued) 

ARISYSDG I ., Do DATAUNlOAD initializa
tion ~(----------------

., Do DATAUNLOAD table 
com~and processing, 

Allocate table node 
(TNODE I ~(---- --+1 ~~ 1-;R~lliTJ 

., Read next command 

., Do SELECT subcommand 
processing: 

PREPAREIDESCRIBE SELECT ~ 
Compute SOL 1/0 area ~ 
Hap SQLOATA and SQLIND 
pointers to relative 
positions in the SOL 
110 area ~(---------

o Do DfI subcommand 
processing: 

Allocate colu~n node 
I CNOIJE I ('------

- Validate cDlu~n data type 
o D~ OUTFIlE subcommand 

processing: 
Check last subco~mi'lnd, 
i'I. If last subcommand uas 

SELECT. do deiault 
processing for data 
field: 
I. Allocate column 

node (CNODE) 
2. Calculate output 

record butfer 
!DATAREC) size 

b. If last command was 
OF! subcommand: 
1. Recompute SQl 110 

area 
2. Remap SQLDATA and 

SQLI~~ pointers to 
relative positions 

I ARIDCSP I 
r+1 ARIOSFA 

IARIDMe] 

in SQL 1/0 area + J.;: 
- Allocate SQl 110 area ~ISYSOI 

Update SQLDATA and b ___________ ~ 

SQLHm pointers 
- Set default file ~ 

characteristics I ARIDDFI 
Open output data file 
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CBS Utility (continued) 

VaHd;:,h RECFii 
RECSIliE 

~ Allocate data 
buH er HlATAREC) 

Write processed data 
output file 4-~ 
Close FETCH cursor 
Free allocated areas 

'" I>lrite mess<lges <f-----.... 
L-...,~} 
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DBS Utility (continued) 

ARIOCSP (Control Statement Processing) 

o Do initialization 
processing ARISYSDG 

Q Read control file records I ~ru-Dc;I ) 

@ Build co~mand area addressed 
by CPASTI1TA 

@ Set CPACIPI = internal DBS 
command identifier 

• Parse DBS eom~ands into 
AIUDCPA f ie1ds ARIDUCP 

& Return processing AiUSYSD2 
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~ Set RECFH, BlKSZ, a~d 
type defaults 

@ Build SELECT ~ommand using 
Tell: COll,lll'.l'l names 

• PREPAREIDESCRIBE SELECT 
cO)llll!and 

@ Allocate largest SQL 110 
,n'.a requh:ecl! 

@ Update Tabl. Nod~" SClUllA, 
SQlDATA, alld SQLINO 

~ Ofell, read, and process 
input data records, 

Oillh fU. 
B. Allocate d.till file 

record area 
h. Open, read, close 

Dl/! Extract input ~,--+---~ 

SYSIPT data read! 
Insert table rous 



DBS Utility (continued) 

ARIOUNl (UNLOAD Table/D6SPACE Processing! 

@ Do initialization 
processing I AIUSYSDG I 

* Verify object (table or 

I I DBSPACE) existence AIUDSQl 

I @ Write message!s) A RIDHGE 

o Identify DBSPACE table 

I I naMes ArHDSQl 

(jj Allocate Table Nodes 
!THODE I I ARIIJAlT i 

.. Determin-l!! maximum r-l!!cord 
size Ifor buffer allocation) 
11001' through TNODEs tor 
each table). 

~I I ~ Get clustering index ~ AIHDSQl 
inforllla'l:ion 

~ Build! "SElECT ;< ... ORDER 
~I I BY ..... clause ~ ARIDSSB 

~ PREPARE/DESCRIBE SELECT I A 
- FrOM the SQlDA, compute 

I I SQl I/O area size AIUDSFA 
- Allocate a SQlDA 

I CTNSQLDAI TNODE SQlDAI A 

IHDSQl 

RISYSDI 

® Write various record 

I I types: ARIDOFI 
- 10 Header record 
- 20 Table descriptor 

record Icontains table 
creiltor. table name. 
SQLDA ! TNSQlOA ) I 

- 30 Table descriptor 
record: 
II. Build CREATE TABLE 

I I eOllmand ARIDeTS 
h. Write table 

descriptor records 
~ 40 PriMary index descrip-

tion, 

I I a. Get index info ARIDSQl 
b. Write index descrip-

tioll record 
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DBS Utility (eo~ti~ued) 

~ SO Index descriptio~ 
records, 
1,'10 Get index info f---t-'l> 
bo Write inde)( 

tiol'l records 

~ 60 Table data records, 
Set pri.ary inde)( 
i~formatioll 

bo 8uild SELECT * Yit~ 
ORDER BY E-(---

CO PREPARE/DESCRIBE (~, 
do Open-fetch Cursor ~ 
eo Write record 
f. Close cursor 

o Truncation of data Oil fETCH 
INUlllNO > 0); Storage 
du., (RIS = X"8iZ') 

@ fr\E@ 

® Close file 

o Return processing 
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DBS utility (continued) 

ARIDREl (RELOAD TablelDBSPACE Processing) 

* Do initialization 
processing ( I )1 ARISYSDG 

9 Write messages ( )1 ARIDMGE 

~ Allocate record buffer 
(deiault=S240 bytes). Read 
first record (must be type 
101. If R10MSIZE >8240, free 
current record and allocat@ 
larger record buffero 

® If RELOAD TABLE com~and. 
search for INTABlEo If 
RELOAD DBSPACE, allocate a 
TNODE for each input table 
and allocat@ TNSQlDA !TNOOE 
SQlDAI. 

* for reload table "NEW" and 
reload DBSPACE, verify I 
DBSPACE existence ( )1 ARIDSQl 

@ "NEW' processing {for eadl 
table node I : 
Deter~ine if table exists 
Build CREATE TABLE ARIDCTB 
cOlllllland 
Execute CREATE TABLE 
eom~and ARIDSQl 

.. "'PURGE" processing, 
- Verify table assigned to 

DBSPACE (RELOAD DBSPACE) 
Verify table exists in 
data base (RELOAD TABLE) 
Build/execute DELETE 
comliland 

- Drop table indexes ~ 
ao fetch from SYSINDEXES ARIDSQl 
bo Allocate index node 

(INOOEI and save index 
definition information ARIDALI 

cO Build/execute DROP 
INDEX ARIDSQl 

@ COllllllon "NE,W" and "PURGE" 
processing, 
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Determine if any tables 
processed 
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DBS Utility le@ntin~~d} 

- F@r eacn table (TNODEI~ 
a. Build SELECT c@mm~nd 
b. PREPARE/DESCRIBE 

SELECT 
c. C@~pute SQl X/O a~ea 

si'l:® 
d. Compare SQlDA st~~et-

tHee!> 

Allocate largest SQl X/O 
i!il!:@a required 
locate input rec@~d type 
6ill 
Build/Prepare I~~ERT 
co ill III ill nd 

- R.ad data record 
- Update SQlDA, 

SQUNlJ painters 
E~ecute INSERT command 
Re-creat. indexes 
Close fila 
Free allocated areas 
Return processing ( 
RC :::: I) or 8) 
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DBS Utility (continuedl 

ARIDSEl (SELECT State~ent ProcessingJ 

" Do initialization 

I I processing' AIUSYSDG 

o Deter~ine uhat output looks 
likeg 
- PREPAREIDESCRIBE the 

I SELECT statement 

I 
ARIDSFA 

- COlilpute and <lllocate tile 
SQl I/O area 

- COMpute print line length 
- Co~pute print positions of 

column data and till in 
print nodes I PNOOEs;) 

.. Open C1.u:sor I AIUDSGll 

i " Fetcll cursor 
- COli vert data to EBCDIC 

characters (null values 
appear <IS blanks). For 

~~RI!1DFP ] floating-point conversion~ 
~ Write output line to 

SYSlST IVSEJ or SYSPRINT 
(VH I 

.. Close cursor I AIHDSQl I 
'0 Write cOl!\pletioll'l lilessage 

@ Clean-up/return processing f-~I ARISYSD2 I 

li~ensed Material - Property of IBM 



CBS Utility leontinu®d~ 

ARI~USQ (User SQl t@~~ancl ~oees~i~, ~ E~eept SELECT) 

@ It a user ~OllBAtK, CONNECT. 
or COMMIT, find second 
token. If ROLLBACK or COMMIT 
and second token not WORK 
set return code : 8 and g@ 
If second tol(elt o~, find 
t~iEd token or end of 
eommal'ld. If RELEASE found. 
set up to process ROLLBACK 
RELEASE or CONNIT RELEASE. 

e If !'lot ROllBACK or COMMIT, 
,rocess 'CONNEtT u~eEid 
IilJEl-ITII'IED BY pass~ord' 
COIUlal'Hi: 

If userid fi~ld ~issin, 
@r il1valid, 
and ~o to --~ , 
Else set USERID = 
us~ltid in ~om~al1d. 

~il'lt messaw~ ~X826E 

m@ssillg~ ~IS82E @It ARI&&8E 

\Ill!&' ARISMe: 

I 

If passyord 
@lr invalid, 
,u'id go to 
Else set 
pass",ord 

~~ .Il 

\ 
A 

o if extraneous datil! ill SQl 
ROLLBACK, 

" Call 

~ Set register 15 ~ith lti!t~r!'l 
code. 

i@ If SQl CONNEtT just i!xilcuti!d 
set CPAUSER = USERID, i!lsi! 
set CPAUSER=blalll<s., "'lid 
return to caller. 
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CBS Utility (continuedl 

ARXCSQl (SQl linkagel 

& Do initialization 

i I processing. ARISYSDG 

® Identify request. 

® Process request: 
- Free SQlDSECT area 

I I request AIUSYSIJ2 
- Allocate SQlDSECT area 

request 
- Process SQl request 

[ ARtPRDl!) I 
® Invalid request: 

- Storage dump (RIS '" 
L:RISYSDA I X'SU' ) 

- DEBUG mode ~ 
- If SQlCODE identifies 

possible user error 

® SQl message generation for 

I I user cOlillllands ARXMSMF 

® SQl warning and error 
lIlessages for DBS-generated 

I I eOlillllands ARIMSI'IF 

® Return processing 

466 SQl/Data Systelll logic. Volume 1 

I ARISYSIH I 

I AR1SYSDli: I 

! ARIDSQl Debu~ MOde PEocessing~ 
~. Y@ enter DBS Utility Debug Mode. supply the f@llowin, 

e@IIIIl!&1!l!!ds: 
• DEBUG 
SET ERRORMODE Off 

n~ot®g ".DEBUG" must begin in eOl!lllumd record eohliln L 
Invalid eOll!l!Iand 1D error message yill result. 
"SET ERRORHOOE OFF" Must f olloy illUU!<iiately.) 

e. Referel!!ein~ ARIOSQl save area address& 
+ 12 ~ A~ISYSOA Istorage dump) return address 

%Ii nil'! ARIDSQl 
~ 16 ~ ARISYSDA entry point 
~ 32 ~ Address of SQlTIE (R3) 
~ 36 : CBS Utility ARIDCPA address (R4) 

(CPA ~ X'C' ~ RO through R15 special save area) 

d. Reference message ARI856E if SQl error oeeurs for m 
DBS-initiated SQl eORaand execution. 
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This ~eetion i~elud~s a~ ~lp~@b@ti~ li~ti~~ @f t~~ EXEt~ 
~it~ ~ b~ief d@sc~ipti@~ of their fu~eti@~s, and a~ 
®lphab~tie li$ting @f t~~ module$ and ~ b~ief description @f 
their funetions. Xf ~ p@rticul@rly e@mple~ is 
used ~ithi~ a ~odul~ ~nd it is necessary for re~der t@ 
understand it, this is also included. Som€ ~@dul€s a~@ not 
Qll!scribed ill S4:!ei:i'i'Hl 2. "Method @f Openr!:i'\'II\" ",hie" 
includes ~ mOE~ ~Q~pl~t~ deseriptio~ of t~e$& m@d~les. 

for ~ er@ss-ref~r~~e@ of th~ e~11ed 
"MtHilJlle 1:;;;11$! To/By" l!'i S<!ld:iiol!l 6. 

iII'll<lhlles, ~""fi 
Aids." 

1'0:1: Q\ er@l!ls-X'efer®I\\{;® @f the Iil@@l~l'" <lIM!! @al'i:<l Olr'l!iliS S<'!® 

""I)ilr!;iill Ar(!H/AS t@ l'io;:llul",l\l: tli:@SS ~ef @rerne@"' lll'i S@<!:tiiOIl, ili, 
"i)iagl'ii@sti{; Aids." 

I'@E til<2 Sill!. 'i':(i'Hil®I[S ~ i!md R[lS eod\!!hd <'l®teet@d ill:!' a1llJY :i"dull,<lil. 
see "~<Illtll~ i'.l@1i:""et!ri!i1 S'll t@dies illl'll<lll iUiS t@<illil~$" "SQl 16o@<fil 
- ~I)$ CodelS. !thrt<!!e'l:ill!l' ~dul<l!!il" in S",ethm 6 "!lIi@l!j'Il,@$ti~ 

Aicls." 



The ARICEMGC EXEC issues zessages as re~uested by the 
caller. ARICENGC is called by other SQl/DS EXECs t@ have 
~essafes issued to the user's terMinal. 

The ARIClOC syste~ product editor aacr@ finds the data base 
name.and SQlIDS virtual macbine id in the ARISRMBT MODULE 
and stacks the. for use by the SQLDBID EXEC. 

ARISAVES is the EXEC which is ~nvoked as a co •• and to 
perfor~ a CP SAVESYS co.mand tor an SQlIDS component that 
can be defined as a discontiguous shared seg~ent. for more 
inforaation about ARISAVES or the installation process. 
refer t@ Sgl/Data Syste~ Installation == ~. SH24-S044. 

ARISDBMA is the SQllDS data base Daintenance EXEC. ~nd 
supports the installation of service and other SQlIDS dat~ 
base ~aintenance activities. ARISDBMA ~ay perforn the 
f@lloYing: 

~ ~ro~pt for and reset. if necessary. current pass~@rd 
for userid SQlDBA 

~ Recreate SQlIDS CBS Utility. ISQl. and fORTRAN support 
access ~odules 

~ load/reload SQlIDS English HELP text 
~ load/reload SQlIDS sanple tables 
@ load/reload SQlIDS ISQl sanple routines 
@ If necessary. restore current pass~ord for userid 

SQlDBA 

for more information on ARISDBMA or the in~tallation 
process. refer to Sql/Data System Installation == ~. 
SH24-5044, 

ARISEMSG EXEC 

ARISEMSG EXEC makes certain that the current CP error 
message function value is properly set (EHSG ON) t@ support 
DBS utility command processing. ARISEHSG EXEC must reside 

@n t,. $QlIDS production ~inidlsk. It is not intended fo~ 
us~ by ~nd Qsers. 

ARISESCP EXEC makes certain that the current ter.inal 
lINEND. tINDEL, CHANCEL. and escape syabols are set properl~ 
t@ support SQlIDS cOB.and entry froa a terainal. ARISEstP 
EXEC ~ust ~eside Oft the SQlIDS production 2inidisk. It is 
R@t i~teRded f@~ use by ~ftd users. 

ARISlKIT EXEC link edits ~ speeifie me.her (exce,t $$$COSQl) 
@f the 5QlIDS p~oduetion loadlib €ARISQlLD lOADlIB Q~ @R th~ 
SQlIDS ~r@duetion ~inidisk. ARISLKIT is invoked as a 
c@~mand by t~® U$e~ @r by t~e SQlIDS system link edit EXEC 
(ARISSLKE1. With the ~xeeption @f the text file ARIRVSTC 
~hieh Eesides @n the SQlIDS production minidisk. all other 
text files aust reside Oft the SQlIDS service minidisk. 

ARISPDFt i$ the SQlIDS rr@duction minidisk copy EXEC. 
ARISPOft perf@r~$ the f@ll@winr: 

Q Ae~uire$ read access t@ the 295 ~inidisk. with 
file~@de A q~95 ~ust be the SQUDBA ~aehine'$ 195 
~i~idi$k~. 

@Copi~s IBN-supplied file~ from the SQlIDS produetion 
minidisk owned ~y the SQlDBA data base ~achiwe. t@ 
the production minidisk owwed by the data base 
~aehine runninf this EXEC, (The files copied are 
det@r~ined by the tontents @f ANISPDEC HAtRO A on 
S~LDBA 195 ~inidi$k.) 

o Erases and creates a file named ARISPIDC MACRO Q 
!identifies this ~aehine as the one that owns the 
secondary produetion .inidisk~. 

@ Reaeeesses the 195 (Q) ~inidi$k in read mode. 
® Reaeeesses the 191 (A) ~inidi$k. 

ARISPDft ~esides on th@ SQlIDS service minidisk. ~hieh must 
he explicitly ~ecessed by the SQlIDS data base machin@ 
befo~e ARXSPOfC can be exeeuted. Processing using the 
SQlIDS production ~inidisk should not be in progress ~hen 
ARISPDfC is executed. 



Th~ A~!S~OD EXEC is ~~ll~~ by @th~~ SQlIDS 
EXEt~ t@ @bt~in r~~d @r ~rite a~e~$5 t@ the 
producti@n ~inidisk. ARIS~OO obtains th@ ~serid @f t~~ 
mac~in~ ~hich @uns the SQlIDS production minidisk a~d it~ 
virtual address from th~ ARISPIDC MACRO fil~. 

Th@ A~ISQllD EXEC d~te~~ines ~h*th~r t~~ SQlIDS l@~~ lib~~~r 
exist$ @n the minidisk as the EXEC, If it does ~©t. a 
message is ~ritten and pr@~~ssin, ends wit.h ~~tur~ eocl~ 3. 
Xt th~ l@llIdHb is {'Hmcl, <ll CMS FIlEDE!" eo/uland is .i~"'Ui!H:io 
If ARISQlLD w~s invo~~d ~ith ill SIACKAH. ~ li~~ 
eOllltai~illlg th~ file~od~ and th~ load librar~ i$ 
pl@c<!"ll Uf~ b the (;1\Irr~llIt lev",:!, of till@ Ci1S pl'@grOlii stillck. 

Th@ ARISSE~V EXEC is 1\Ised to obtailll read-ollily aceess to th~ 
SQlIDS $@l!'vie@ ~illlidis~. lh~ us~ri@ of the machin@ Mhieh 
oloVns th" :service !linidisM and its Il'irtuiill I!Iddi:~sS a:r® r~1~dl 
from nlll ARISIPUIC tlllel'l!) 1"11",. 

A~ISSUKE is i~vok@d as a e@~n~nd t@ li~~ edit all SQlIDS 
~mtri<!s b Ue S~lIDS jp""i'Hllueti<lHi ~ill\id1.sk load H'burr. it 
p®rf@r~s th~ foll@~ing: 

e lill\~ ®dits SQlIDS to the tem,orar~ loadlib 
e Erases and recreates t~e SQl/DS rr@dueti@~ l@adlib ~All 

SQl/DS l@adlib e~tri@s. ~xe@pt $$$COSQl. are recreated 
@r replaced by ARXSSlKE.I 

The SQlIDS rr@dueti@~ mi~idi$k e~ll\~@t aee~$$ed b~ a~@th~r 
VN ~aehin® ~nil~ A~ISSlKE is ~xeeutill\~. 

A~ISYSIH EXEC perf@r~$ th~ ~@use~e@pi~~ f~fteti@n$ 
~hieh are n~ce$sary b~f@r~ invoking 

Q Ch@eks for tap@ ~riv@ at vi~tuiill a~dr@ss 181 
@ ~eleas@s any ~ill\idi$ks alr@ady Mec@ssed ~$ Q an4l@r V 
~ Positions distributi@ft tap~ at fil~ 3 
@ I~~ok@s 15148XXJ 
e Unl@ads tap$ fr@~ virtual addr@$s ISl 

fo~ ~@r~ iftf@rftati@~ Oft ~X$YSXH @~ t~® iftstal1ati@~ 
pr@~~$$. refer t@ Sql/Data ~$t@~ Installa~i@~ == \~Y~P. 
S!'I~4-!'li044G 

Thill Ji\.~IOtiSGC EXEC eOl1ltdi1l$ tl~@ "tflllli:tlii f;,)1: 

iss1lB~d by EXEC$ ",i tl!! 1I1JIf,\b>el!'$ O@I!JI tliill:@IJI!'Ih @99, 
ea~~@t b~ ~~~eut@d. 

nil! IIJUM'lSGC EXEC <t:@Rbin~ th®J hxh f~n;: 'iil,"",","'",,,,,,,,,, t@ 1:i~ 

"a~!I(jt M iSSIlli!l@ by EXEt~ ~~it~ i'l1U'!,1M!!t'!!l 11,00 - 6~'iI. 
\ll~;Jlq:;~II't:<!lid. 

llui$ EXEC <!:@llI'i::aillu. tl!i@! r:'~SS<1l!W@ t®xt f,@E' 

DBS 'IItility pll:@cessiln'iJ !llId iSS\lIl!~ by tiH! 
ARXSMSGC eal1llil@t ~ @x@eut~d. 

This EXEC ~@~taii1ls tl!!® ~@$sa~~ te%t fer 
EXEC SQl~f~ ~lra~i!l for~gtti!lr ~XEC»o 
;]lXl!H:ut@a. 

iSS\il@d illy 
ealfli1l©t 1M! 

lh@ IS~l EXEC is us~d du;:bf ISGll iNlitilllU:!Oltiono It 
®stablish@s the ~s~r'~ e~vir~n~e~t by ~~tting PF ~~y$ 1ll~d 
eololl: l>l<ilttil"lgs. ISQl eXEC eGlllls SQl!5TRT t@ e@lliJ.'timH! ISGll 
st~rtup pr@e@ssilliJ.,o Wh@~ th@ XS~l ~essivn ~lliJ.cl$. ISQl 
restores t~® use~ settin~s fo~ &11 settiwgs that ~~r~ 
!:IU .. 1t0d. 

I5148)"''XJ il!'! th® SQlIDS di .. hibl13ii:i@!\I Ub:l:Illl!'jf ilill!lli:<llliJ.illti@i!J 
,EXEC. IS148XXJ i$ im/cj(<I!!d by '!;h", f4~XS1fSnl 1E}{IEC t@ p<1!l!:'hrlii 

thlt f@U@<bIilill$jg 

o Ui"l1< t@ @,lilld! f@r~at ·tR!!~ SQlID$ iiilil1l:''tJiew 1I<!1l{~ Plr@c!i"H:ti@i'i 
diwks 

4\) fili!!!iil :!l 1iI1iUi! &} (If th .. clli"r'i:ll:il!mtin tarll! !SSS'l!liU!S 

fil~ t~p@ p@siti@i'i l). l@~ds file ~ t@ th@ 



SQLlDS $ervie@ disk and file 6 to the SQlIDS ,r@ductio~ 
disk. 

F@r more information on the IS748XXJ EXEC or the 
installation process, refer to SgllData System Installation 
== ~, SH24-5044. 

The SQlAOBEX EXEC prompts the user for information. builds 
an input file, and invokes SQl/DS for the ADD DBEXTENT 
function. 

SQLADBSP EXEC 

The SQlA06SP EXEC prompts the user for inior&ation. builds 
an input file. and invokes SQl/OS for the ADD DBSPACE 
function. 

The SQlASHC EXEC is used at install time to preprocess. 
assemble. load .• and execute the SQLIDS Assembler sample 
rrogra~. 

The SQlCBlC EXEC is used at install time to compile. load. 
and execute the SQl/OS COBOL saMple progra •• 

SQtDBGEN EXEC 

The SQlDBGEH EXEC prompts the user for information. builds 
an input file, and invokes SQlIDS for the data base 
generation function. 

The SQlDBID EXEC finds the data base name and virtual 
machine id in the module ARISRMBT. The naMe and machine id 
are written to the terminal or placed in the program stack 
laccording t@ the invocation parameters). 

SQlDBINS is the SQl/DS data base installation EXEC. 
SQLDBINS is invoked by the data base ~achine oyner. The 
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d~tm base i~ ,enerated using the SQl/DS-supplied starter 
data base @r user-supplied data base generation (DSGEN) 
speeificati@ns. 5QlDBINS calls EXECs SQlDBGEN and SQlSTART 
to create the SQl/DS production minidisk files with the 
DBGEN control statements. fIlEDEFs. and startup information 
for the data base. SQlDBINS must reside on the SQL/OS 
Ser~ice ainidis&. For more information on the SQlDBINS EXEC 
@r the installation process refer to Sgl/Data System 
Installation == VM/SP. SH24-S044. 

Th~ SQlDBSU EXEC invokes the SQlIDS DBS utility in eithe~ 
SQlIDS single or multiple user mode. Its iunetion includes 
processing the HELP ~equest, 1uerying and starting the 
eonsole. spooling the virtual printer. uriting the start 
Message. and issuing/clearing SYSIN and SYSPRINT FIlEOEfs. 
SQlDBSU is invoked as an EXEC by the user. 

The SQlfTN EXEC is used at install time t@ eo~pile. load. 
and execute the SQlIDS FORTRAN sa~ple progra •• 

The SQlGENlD EXEC generates the bootstrap ~odules for a 
DtSSI~. Tbe user is pro~pted for CeSSID and for the 
bootstraps to be generated. 

The SQlINIT EXEC copies th~ ~esource Manager and ISQl 
bootstrap modules to the user's 'A' disk. and completes the 
generation of the ~esource Manager bootstrap. 

The SQLISTRT EXEC parses user input parameters. does 
FILEDEFs for the SQl/DS load library and then invokes the 
ISQl bootstrap (ARISISBTI t@ load the ISQl module. 

The SQlLOG ~XEC is invoked by the user t@ perf orR the SQl/DS 
cold log function. SQllOG alloys the user to change between 
single and dual logging or t@ change the virtual device 
addresses of his logs. 
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The SQlPl! EXEC is used at inst~ll ti~e to e©mpile. lQ~d, 
and exeeute the SQL/DS Pl/I sample pr@gra~. 

The SQlPREP EXEC is used t@ preproeess and SQl/DS 
applieatiorn program in both single- and multiple~user modes. 
In single-user mode, tile SQlSTART EXEC is ell lIed to st""rt 
SQL/DS and to execute tbe preprocessor. In .ultipl.-u.e~ 
mode the preprocessor is loaded by • N~eXLOAD eomm""nd. 
SQLPREP givas control to the preprocessor in ordar tD 
preprocess the SQl/DS ~pplieation program. for a mara 
detailed description, sea Sgl/DATA Svstam Application 
PrograMMing. 
SH24-5~18. 

71"a<!! SQLST!I.~T r;;;XItC i!'IlP©!U)5 SQt.lDS foct: nor1llilil e"o;:l\il'!;:i.Olil. 
SQlSTART nay ha invoked for aithar single virtual ~achin. 
!!loda or .ultiple virtu~l •• cbina aDda. 

Tha SGllTRI't-IT EXEC is usad tD rtlV! tlil. S<ill/DS Trace !""'%'!Il<%tt@l!: 
utility AIUm-RA. It ii·woke", eMS XEDIT eommiulds to 
alloy file fOE control .t.t •• ent 
input. It giues the user tbe aptian tD direct Farmatter 
Dutput to iii, eMS file DE tD a uirtual file. SQLTRFMT 
US<l!S tlHi eMS NlJXClOAO cDmmandi t@ l'raglrall!. ARUITiRA. 

5748XXJ is invoked by t~e user far SQL/D5 service 
im;;<i:aUatioli\, fOE more bf@1'lll<Jlti@i1l on 5748XXJ @li:' 'till. 
installation process Eefer to ~~ ~t.m InstallatiD~ == VH/SP. SH24-5044. 



SQt/DS CONTROL eDSe) MODULES 

ARICABE is the abnormal termination handler for SQlIDS. 

IUUCCLA 

ARICClA disables an agent stru~ture. It does this by 
calling the SQl/OS communications manager (ARICCONI to 
disconnect the cross-partition communication IXPTN) or 
Inter-User Communication Vehicle (lUCV) link. This routine 
is called only by the SQllUS dispatcher IARICDSPI. Since 
the SQl/DS dispatcher has no automatic storage available, 
the parameter list for this routine land tor ARICENA and 
ARICRSTI is in the DSCAREA of the agent being disconnected. 
The macro (DENADCl) m~ps this area. 

After the communication link has been disconnected. t~e 
agent structure is cleaned up. IFor example. the SQl/CS 
storage reset routine (ARICRST) Tesets the stacks (connected 
to the YTABLEI and the RDAREAI and the yorking storage 
!connected to the DSCAREA) for the agent structure). 

If VSE and if SQLlCS is in the process of shutting down ~the 

operator shutdown command was issued and the SQl/DS quiesce 
indicator (YRSTRHQS) is on), then each DCE is made inactive 
and is not reconnected. In VN, shutdown cannot be completed 
until all pseudo-agents are disconnected. 

Once all the agent structures are inactive, the checkpoint 
agent structure is posted to either perfor~ a final 
checkpoint or to do an archive as indicated by the shutdo~~ 
cOlllllli.1lnd. 

If VSE and SQL/DS is not in the process of shuttin~ do~n. 
the SQL/OS ready/recovery agent is reconnected ~ithout 
change. However, an in-doubt agent structure ~ay be 
reconnected either as an in-dOUbt agent or a general purpose 
agent. This is determined by the setting of the in-doubt 
indicator !TPMhTOUTI in the TPNAP entry for the agent. A 
general purpose agent structure is reconnected in the same 
manner as an in-doubt agent structure. 

If VM, and if SQLlOS is not ~uiescing o~ all users a~@ not 
diseQnn~cted, turn on the indicator to request Enable Agent 
handling to remove pseudo agents from real agents. 

ARICCOM perfo~~s the SQlIDS cross-partition eQ~munication 
function. It is the linkage between SQlIDS and the 
operating system. ARICCOH is included ~ith the CBSS, the 
ROS, and the Resource Manager (tICS and Batch). It provides 
subroutines to perform the tolloYing fun~tions, 

o Identify and ~emove SQlIDS as a subsystem ISUBSIDI 
G Identify SQl/DS or the Resource Manager as a user of 

CPC services (LOGON I 
@ Connect SQl/DS and the Resource Manager in either a 

specific or general connection (connect any and connect 
spedfiC) 

® Send (~ith reply) a message across the link ISENOR) 
• Receive a message across the com~unication link IRECVJ 
@ Reply ~ith a message across the communication link 

IREPl'n 
@ Wait explicitly for a communication process to complete 

(WAH) 
* Clear or retract a message sent !RESETS) 

- Issued by SENOR side 
o Clear to reject a message sent IRESETRI 

- Issued by receive/reply side 
Q Disconnect a communication link. either individually 

IDSe), unconditionally IDSCUN), or all links IDSCAll) 
$ Terminate SQl/DS or the Resource Manager as a user of 

CPC services through normal termination IlOGOFF), 
unconditional termination IlOGUNI, or indicate SQl/OS 
is shutting down after all agent structures have 
ter~inated (SHTDNJ. Also, capability alloys for an 
impHdt 

Y<iit ~eommunication ~anager waits) @r explicit ~ait 
~ealler yaitsl and tor a use~ ~xit (f@r an implicit 
W<iit only l. 

A~ICCOM perfor~s the SQL/DS Inter-User COil'lil'lunication 
function. It is the linkage between SQLlDS and the 
operating system. ARICCOH is included ~ith the DBSS, the 
RDS, and the Resource Manager. It provides subroutines to 
perform the following functions, 

@ Identify SQlIUS O~ the Resource Manager as a user of 
IUCV serviees (lOGONl 

® Connect SQLlDS and the Resource Manager in either a 
specific or general connection (connect any and conneet 
specific I 

® Send I~ith ~eplyJ a message a~~oss the Xink (SENOR! 
@ Receiv@ a ~essage aeross the eom~unieation link !RECV) 



R.ply yith ••• ssag_ Bcross tbe co.munication link 
IREPlY) 

., W",i~ eJ(plicitly t<JI"9: II ci\)llltl.unica.tion process t@ c'Ol'lpllet4!l 
(1t>!AH! 

o tl.~r to reject II message sent IRESETR» 
- Issued by receive/reply sid. 

• Disconnect a ca •• unication link aither individually 
([)!SCOI\INECT PURGE J, or aU lii\l<s «DISCONNECT AU, J 

@ Terminat. SQl/DS 'Or the Resource Hanagar as • user af 
!OCV services thrQugb nor.al tenlinati©n (lOGOff I" 
Alsa, capability allows for an implicit uait 

co •• unication .anager wait.1 Dr explicit wait (callar 
waitsl and for a user 8.it Ifor an i.plieit wait only). 

@ Connect to • DASD device (OPENl" 
@ Disconnect fro •• DASO device (CLOSEl. 
'" ~es'i3t iIIasl< field «SETNASK hi;;;;" :WCV bt.;rlnltpt c<:mtr@L 

,MHICi<A cre"tes the st:ru{;bJres f©lt SQL/D~," get. 
and allocate. the control blacks fo:r the agent structure 
fro. pri.ary working stara,e Dbtained 
a.a.pla. the uorking storage associatad uiib prototypa 
YTABl!:l105CAREA,,) Af,{ICCRA i'3lncli "~iali~te~; th{~ 

folloYing cantrDI blocks. 
@ DSCAREA - iand adds it the DSCAREA chain! 
" lTABlEl - land adds it to tb. VTABLE I 

Scam table 
" t10DCB p<llnmetex :U,s~i: I \lSE '~l'I1y l 

Working storaga for tb. agent 
If multiple-usar aad •• 

Com.unication manager para.etar li.t if VSE. and 
8xcept for agant 

- Connect contrDI if YSE. Bnd except 
operator and checkpoint agents 

- Dafault input .ailbox 'except for operator and 
checkpoint agent.1 

- Output mailbox lexcept operataE Bnd checkpoint 
agents) 

- S"ts the poir,<t<!rs tQ tl'Hl cormact afld lraceiva ECB~ 
ifl the '"IP.ultiple H"t 

<fl, Output :m~ilberx F{]rg.metel~ lisd; ex{;~pt for i}P~:t",G1.t{)Jf and 
eheckpoint u~ents 

It STARTUP '" ~ARi1 RESTORE 
- RDAREA land adds it to the RDAAEA chainl 
- Stack for the agent structure RDAREAI 

Prior to .etting up tha HDAREA and it. stack. call is 
to AAIYMDD to perf or. initialization of the transaction nap 
(YTPNAPl land lhe RPls used for YSAM - VSEI ex~aFt 

the operatar agent structure. Aftar the RDAREA (and its 
stackl is set up, ARIXEST is called to complete RDAREA 
ini ti"lizati~HI. At this l',:dnt, a SOl/DS illgent str'llctu,:® bill!> 
he.n created and initiDli~.d. 

ARleDNI' is tha SilL/OS dUillP )rDutine • 
Daaording ta the parameters passad. 

'" lHl@ 
" Title l,mgt!1 
® !,lill!llP ,urea 
® Dump lli!ngth 

If tbe title length 1. zero I 
Tha for!l!Olt of. tile dll;!al' is 

Address 
Offset 
!:lu~J!> datil! i I',e)( I 
Dump data (~haracterl 

Bii:$ 
Bib 
Bits 
Bih 

The dUiIll!' data is ,UsplOlyed Hi 
hexacle~imal and tha 
j?<iU:i(Hi 0 J b 
tbe printable character 
aluays frOB th. start 
lines are supp~essed~ 

ARICDPT pasts the agent 
para •• tar pa •• ed via th", call. 
fenaral uait or lack/latch wait 

OS20CESC flag lin 
Dispatcher scans all DCEs in the 

clisplays ~)eb:jl%'age 

'jf,OUl1;' pgr1:ulI@ters 

B6tl!1 til", 
b\. 

real ale~t structures in a If, 
in multiple-user made. ARICDSP 
link bas b •• n terBinated the 
or virtual machine it invokes the agent structure clean-up 
pracess to .aka the agent availabl. If 
the application terminated 

ca •• it process. 
I the implicit rollback 

In Y5E. if tbe user ieICS application 
SQl/US dispatd1er shu:ts Ill!" tile 
agent clean-up without disconnecting 
1111 YN. an SQlHX issued by 
coamunication link to be severed 



ARICDWT 

A~ICDWT sets the various unit indicators in the DeE 
according to the status indicated by WAITTYPE. For a 
SUSPEND call. do not set any wait indicator. Instead. set 
the DS2DCESC indicator in the OS2CVT. This gives up control 
to any other SQl/DS task (agent) that is ready to run. If 
none are ready to run, then the suspended task lagent~ 
regains control. The DS20r.ESC indicator is always set 
regardless of WAITTYPE. r~en call the Dispatcher Wait 
routine. 

ARICENA 

ARICEHA enables an agent structure by setting the DCE fla, 
IDCEPWFI to O. It also sets the entry registers to the 
Module to be invoked when the ~gent structure is ~alled. 
Plus ARICENA sets a pointer to a save area reserved in the 
OSCAREA. 

In VSE and multiple-user mode. it also performs the (PC 
CONNECT function for the ready/recovery. in-doubt, and 
genoral purpose agent structures. If no corresponding 
connect is done by the user application partition. then set 
the DeE flag (DCEXPTNJ to indicate the agent structure is 
waiting for cross-partition communication. In VM and 
multiple-user mode it allocates and deallocates 
pseudo-agents to real agents Isee discussion on page 160). 

ARlcrSE 

ARICFSE is called when a stack extension is no longer 
needed. It frees the current stack extension and re-cnains 
pointers back to the previous stack extension lor base 
stack I" 

ARICGSE 

ARICGSE is called to allocate and initiali~e a new stack if 
the old one does not contain enough space for the current 
request. 

AIUCIMB 

ARICINB resides in the application side partition or virtual 
~aehine. Its function is to compact all the input data 
(from the user) and place it into a buffer linput Mailbox 
buffer! in the same sequence as requested. This module also 
manages the buffer allocation and dealloeation (input 
Mailbox) uhen the original bufter is not big enough for the 
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input r€~uest. The original (default) buffer. ~hich exists 
until the end @f SQl/DS operation, is allocated by the 
~esource Manager. ARICIMB builds the input Hailbox upon 
different opcodes (up to 13) passed to it. All the input 
data information exists in the RDS RDIIN control block" The 
pointer to J:1DHN resides in IIFPARI1 (see "Mailbol( Data 
Areas" il'l \/0 lUlu! 2, Section 5). 

The follo~in~ are the opcodes (call types) passed to 
ARICIMBg 

MEANING 

AUX CAll 
SIET UP CAll 
DESCRIBE CAll 
ClOSE CAll 
OPEN CAll 
SCHEDULE OR CONNECT CAll 
RECOVERY CAll 
PREP WIT CAll 
CREATE PROGRAM tAll 
OROI' STATEMENT CAll 
lOOKUP CAll 
SQl CAll 
PREP FINISH CAll 
OPERATOR COMMAND CAll 
PREPARE-TO-CONMIT CAll 
SET/RESET EXIT tAll 
OPERATOR COMMAND CONTINUE CAll 

ARICIMB has t@ know the size of i~put to Mailbox IRDIMBlEN 
in ROlIN! i~ order to use the right buffer for the input 
Mailbox ioverflo~ or default buffer size). Also. it has to 
inform the Resouree Manager yhich buffer has been used for 
Mailbox" There is a message size length at label IIFNSGlN 
in IIfPARMo If IIFMSGlN is greater than the default Mailbox 
size, the overflow buffer is used as the Nailbox~ otherwise 
the default Mailbox is used. (Default buffer size is 
declared externally in ARICIMBI. If RDIMBlEH has not been 
ealculated, ARICIMB yill find the size of input Ifirst 
pillssl. 

After building the input Mailbox, ARICINB returns to the 
Resou~ce Manager. 

ARIelNTC 

ARICIHTC handles external interrupts i~ the SQlIDS maehine 
that occur as the result of IUCV functions. The only 
possible interrupt types in this ease illre CONNECT PENDING, 
MESSAGE PENDING, and SEVER PENDING. The occurrence of any 
other type is treated as a SYSTERR eondition. 
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A secondary ~ntry point i~ the ~odul@ handl~~ ~xt~rnal 
interr~pts ~rising from Qsynenronous I/O r@~u~st$ ~$ENDF». 

ARICIP1 

AliHCYP! is the first ilfl the SQlIl:lS iii! Ualiz©ltiol!l 
Flrocess IPnase II. It and allocat@s storage tor the 
pri?lary SQl/[lS control blods and! <!!j'@i'!,1; strucb.lltil!s. TilIh is 
based on the information obtained from thi! SQi.,/DS i>llIrlllml!l't:@lE 
proces.sing' routine UIRXCPRM I. The abend e)<i t is 
i!!sto:!blislled. 

If VI1 and single virtu:!l lIliH:iliIH! mod@, .!lId if STAIHUP 
tll@ GENe)!;'T ll10dule ! A!HGCATl is loaded. If STARTUP'" S, thf! 
ADOSEG ~oclule iARISEG8J is lo~ded. If STARTUP ~ ~ O~ R. th® 
user applicntion is loaded. 

If STARTUp::: !"JARM or RESTORE: 
- If VSE, RDS phase is loaded and its initialization routine 

is .;:;:llled. 
- If Vl'l, the RDS was l'l'<lviol.lsly loaded by 'HIe AIUSDiSBT 

hootstrnp ~odule. ARIel?l needs only to call RDS 
ini tializatio!'l. 

Tbe aperntor agent structure is created. enabled, and 
initialized te dispatch the SQl/DS Initializatio~ Phase 
routine. 

At this paint. a dispBtchable agent structure laperatorl i. 
buill t. The remainder (>f SQl/DS ini 1:ia11 z<:!tion can rUTh Undi!r 
tllis agent structure and ill'Jol«! the SQl/DS Dlspi!.tclier ~~ai t 
routine. Finally. painters to the DS2CVT Register I J and 
DCE IRegister 131 are set and the SQI../DS Dispatclunt' is 
invoked. 

After SQl/lDS termination I ARICTRl'1l is <:a~lplet";;, tb<!! <!lllcheess 
of CLEANUP la label in ARICIPll is obtained fraB the ~S2CVT 
(DS2RET'RG), and ARICTRl"l returl'ls to t~is poillt. When -the 
storage ~leunup completes, control returns to the operatil'l~ 
system. 

ARICIP2 completes the initialization of SQlIUS !Phu~e 
It executes under the operator agent structure. 

In VS!:: lUlltil'le-user med;!, i 11: c"lls tile SQUDS COllll!nmicati'llllll 
Manager reutine IARICCDMJ to identify to VSE Supervisor. 
SQl/DS as • subsystem and to identify SQL/DS as • user af 
VSi: CPC services. It initiany performs 'ItlENlIfY' faR' tl'ie 
general purpose luserl agent ~tructures ~nd for the in-doubt 
ugent structures. M'te,: other agent structures are built, 
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A~ItIP2 ~ls@ performs a~ 'ID~~~IfY' for t~~ S~lIn$ 
readY/)f<l!!:@'iJ'tiry £llgel'llt $b:~!chlli:"'6 

Xff vt! v the SlGllltlS t@ilIl!Hlllicillt iOin ~1ana:\'l'~!lr Q AI'IXtCO!"j ~ is; called 
t@ perf@rm illll1l :1:1.1(;11 SIETCHASK fUIH:tiol'O @:!Iabh int@rxeupts. 

Reg1.lrdles;s @f SQlItlS !liiodll!! i si!lghlll'H.i!l U) @p~l:il\'H!I!!'i' 

system, H: ealls Ii,fHYT()O t@ cQl.\plet€ Ulltl iD:BSS 
initialization. ~~en STARTUp:l or t, turt~er pr~ce~~in, 
is require«. Then retur~ to t~e oper~ting syste~, ~~e~ 

STARTUP:::!>! Oli: R. call AIUXEROJ to eOilllP1~tll! FluS iil'liti~Hzati@",> 

Tn;!! gi!!lJ'Ier<ll purpos€ I use,,) 2gfmt structures !illC" {,r"at"d 
hOlse;;! Oill the NeUSERS villlue !!linus the IHJl!lber ot ill-doubt 
agents. I !>fhen in-doubt a!l'elilt !i'lcocessil'i!J is eOlil l" lett! , th<i'! 
in-doubt agent structure. are converted intD general purpa •• 
agent sb:uctures ~ I for \IM, the numb!!,,: ill-doubt "'!if'?llts 
zero. In multiple-user mad •• tbe general purpose agent 
structures are initialized to invoke ROS IARIXERUI. In 
single-user _ade, there is anly ene general pur,Q •• agent 
structure land nD in-daubt agent structures). It is 
initialhed t@ iFiV@l(e ARICSPH. After SQUDS init:Lalizatilln 
is compld:e, GliB ,~IiUn!(H. ARIYM!H estalblislles operBtOlt 
co •• unicatian capability Bnd FDs.e. contral tile SQL/DS 
dispatdH!r. rhe SGlUDS dispatcheit di5patdu!. tiH, irost 
SQl/l)S :ag\Elfit stru<:<b,:nce is;, reudv l"''tHt,~ 

AIHCI1l18 resides tile application pad::i:Uol1 !llt \/h:tu<ll 
machin.. Its functiDn is t@ deco.pact the data passed 
SQl/DS to the input i"laill:;ol( <I.liId rep I;!.,'" it ir. ti!ii!! user <lrea. 

The poilrnter to the i!lput Mailbox b; Il"GlSSIlHll Resam:ee 
Managero 

"!'!,€ Resource i1anlllger is the li!r!lkage be'haeu! all'pl1cation 
progl''''.s and!. ARICtil'i'B. ARICI1l18 (;o!J',ml.micates !Jlth the 
Resource Manager only. 

ARXCMOO .is tIle SQlIDS !!i(Hle indLicilltor j:1es(JIl!:',ce 

i'lan<1gers. This module is lDaded iii both sin!l"le- 1:md 
aodes, In single-user the indicator 

(DS2I1DIND) is set to '5' mmd i-l'esotlrc!! ~j;,ma!l'el': 

will test it to determine the mode. In multiple-user .ode 
the indicato,r Syj:t<:lg HlS2I1DINlJ' is set to 'M' 
(:pre-illli 1:ialized at eompHe time). f.4hen the i<!es'HIl\,'C", 

this module it will find the indicator set to 
'H' and tllan execute in a multiple-user mode enviren.ent. 
Tilere lire oth<!!it f l<!!lds that ,ne ;als,} j,ni i:i<llb:ed for '-lse by 
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the Resource Manager. The 'OS2HDSCP' field is initialized 
yith the pointer to the 'OS2CVT'. There is also a pointer 
to the Resource Manager control block chain 'OS2MRHlP' (This 
is set in multiple-user mode only.) 

AIUCMUD 

ROS uses ARICHUD to receive data via cross-partition 
communications or via the Inter-User Communication Vehicle 
(lUCV). ARICMUO calls the S~l/DS Dispatcher Wait routine 
(via ARICWATJ to uait for a message sent by the user 
partition or virtual machine. When the ~essage is to be 
sent, ARICHUO checks if the SQL/DS buffer is large enough to 
contain it. If not, a larger buffer is obtained. If a 
larger buffer cannot be obtained, ARICtlUD will PURGE IVSE), 
or REJECT IVM) the message. If the buffer is now large 
enough to contain the message, ARICMUD calls the SQl/DS 
Communication Manager IARICCOMI to receive the message. If 
no error occurred, from the RECEIVE function, the message 
and its length are Fassed back to RDS. If a severa error 
occurs, then SQl/DS terminates (ARIYM02 is calledl. If it 
is not a severa error, call ARICWAT and the user is backed 
out. 

ARICONB 

ARICO~lB resides in the SQl/[lS Fi"lrtition or virtual machine. 
Its function is to "get" the Sell/OS output to the user area. 
ARICOMB is sensitive to the running-mode environment, There 
is B flag IRDASYSMI in the RDAREA uhicb states the running 
environment of the system 1'5' = single user mode, 'M' = 
multiple-user mode I. If SOL/OS is running in the same 
partition or virtual machine as a user is running, ARICOHB 
simply moves the data to the user Brea Ina Mailboxl. 
Hauever, in a multiple-user made environment, ARICOMB uould 
use the Mailbox facility to pass the data to the user 
partition or virtual machine. The main functions yhen using 
the Mailbox facility in a multiple-user mode environment 
are: 

o Build an output element in output Mailbox buffer 
@ Pass the output data (N~ilboxl across partitions or 

machines Icom~unieation linkl at the end of process. 

Transfer of the output Mailbox happens in two cases: 

1. The process is done and complete. 
2. It is not the end of process but the output Nail box 

buffer is full (seg~entationl. 

The folloving uould cause the second case (segmentation!: 
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o Tbe output ~essage length is greater than the output 
Mailbox buffer size. 

o There is not enough room in the output Mailbox buffer. 

In the above eases, ARICOMB segments the output data to the 
Mailbox capacity and then ships the Mailbox to the user 
partition or virtual machine, This action repeats until the 
yhole output data is transferred. A WAIT is issued in the 
segmentation process until control is returned. This 
insures that output data is received in the other partition 
or virtual machine and placed in the user area before 
shipping the next segment. 

OIFPARN, containing input parameters, is the linkage between 
the caller ane! ARICotlB uh@n ARICmlB is called to build an 
output element in the output Mailbox or to do ill simple move 
(single-user ~ode). The pointer to OIFPARM is in the 
DSCAREA at [)SCON8PP. (See "Mailbox Data Areas" in Volume 2, 
Section 5 for OIfPARN.l 

ARICPDi'i 

ARICPDH is the SQl/DS snap dump routine. It dumps according 
to the value specified in the SQlIDS DUMPTYPE initialization 
parameter. 

If VSE and DUl'lPTYPE :: F, ARICPDM clumps the entire partitioll. 
If some of th., SQl/DS code is il'i the SVA, this code is also 
dumped. 

If VM alld VUMPTYPE :: f ARICPDM dumps the entire virtual 
machine. If some of the cod., is in the discontiguous saved 
segment area !beyond the end of the virtual machine), it is 
also dumped. 

If VSE and OUMPTYPE = p, ARICPDM dumps the, 
G Partition SAVEAREA 
® Area between the start of the GETVIS area and the RDS 

lif loaded) 
® Area betweel'i the RDS and the application program lif it 

is a SQlIDS phase and it is loaded) 
@ Area between the application program Ifor example. the 

SQl/DS codel and the Batch Resource Manager (if it is 
loadedl 

® Area between the Batch Resource Manager and the end of 
the partition 

® The DBSS/DSC and RDS link maps. 

If VM and DUMPTYPE ~ P. ARICPDM dumps the: 
® Area between the start of the virtual machine and the 

VM Resource Manager (if loadedJ. 
@ Area between the VM Resource Manager and the "user 

program" lif loaded, single-user mode onlyl. 
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® Areil between the "user program" lif lOiided. sin9'l<!!~I.l:;;er 

~ode onlyl and the RDS/OBSS/DSC code. 
~ Area hetween the RDSIDBSSIDSC code and the end of the 

v irtu<l 1 llHl. chinl'lo 
@ The DBSS/USC and ROS link ~apso 

For VSE and VN, if DUMPTYPE = N, no dump is taken. 

Note, ·!f the application program is the user code and not i:ll 

SQl/DS phase/program, the application program is 
duaped because it may not bave been coded as 
l:1-entrant. Tbis allows any 'data areas' tD ba 
displayed in the dump, 

ARICPRM is the SQlIDS parameter processor. It processes 
SQl/OS parallleters entered Oil JCl I VSEl or SQlSTAIH EXEC I VNlI 
un€n st'lrting' SQl/DS. For VS:;:, MHCPR!1 oven, ides til;! 
default SQL/DS parameters witb para.eters specified in 
source statement library .e~ber SPecified on 'PARNID:' 
parameter, for VN, ,ll.RICPRM overr ides the default SQl/DS 
parameters uith parameters specified in a CMS il. witb 
filename specified on 'PARMID:' para •• ter Bnd filstype = 
"SGllPARM". ARICPR11 also overrides that OAi til paramete:rs 
specified e){plicitly ill the! JCl (VSE or SGllST./'RT EXEC ['vorl 

The basie flow is, 

1. Iirnithlize the default table o,)litli d£f"mlt SQUiLl'S 

2, If no parameters Bre specified via the Jet IVSE' or 
!Vl1), then go to step 11. 

3, If parameters are specified on the JeL IVSEI or SQlSTART 
EXEC (VM J, then in:U:ialize the Jet parameter '/:able 
I JCLTA6lE) and the parameter dah set hbl", i PRHTABtE 
to zero and blank values. 

<+, Scall the .lCt ! VSE J In: SGllSTART EXEC ! VNlI p;:u:'allleter 
string for a 'I', that indicates the beginning of th. 
user parameters. 

5. If • ' • is found. save the user paraMeters Bnd the 
lengtb af the user parameters Ifar example, tbe 
suhstring froll! the "I" to the erad of tll0 JCl or SQlSTART 
EXEC parameter stringl. Also. adjust the lengtb far the 
JCl or SQLSTART EXEC parameter string so that it is 
SCal'llH!a from tile l",ginning of the JCl or SCllSTAIH EXEC 
parameter string to the 'I', instead af being scanned 
over its total lengtb. IYau do not uant to scan tile user 
pur~~eters.l If a 'I' is not found, set up 
linkage to reflect no user parameierso IOS2YAKn~ 

ULEN '" il j !!it' 11'11, set up illm untoi<ellized parameter list 
uith the user parameier information I to uSlr 
appli~ation name, fallowed by the address of 
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the ~s.r parameters, follo~ed by the ending address of 
the user parameters plus one byte, followed by a 
fullword'ij'J. The user application name and user 

are maved into the areas indicated tbis 

o. Scan the JCl IV::;E 1 or SQlSTART EXEC!VNI _ 
string. getting ane paraneter at B ti •• until the end af 
the JCl Dr SQlSTART EXEC parameter string. lIt calls 
tile talumizer see attached ARICTKI'>! module. l 
Cbeck .acb para.eter against the table of valid 
par ••• ters, If. mate. is found. call the cerresponding 
routine to pracess it. If no match is found, display an 
error .essage and ter~in.t. tbe 

7. After completing the scan, clled: Be<li! if a nmu! !JaB 
saved as a result of 'PARMID=' being specified via the 
Jet IVSE) @rt SQlSTART EXEC IVNlI. 

8. If there is a name saved Ifor example. if there is a 
feu'ameter llHlmb€r data set to pl"OCeSS <::811 PROCPDS 
routine tD prDcess the parameters in the para •• ter 
Iller.<ber data set, If no read error occurs ilu PROCP!)!;>, 
i!\erge the parameter member v,!!l.u"s; ! PRMTA!3lE into the 
default table. It. read error does occur then displav 
an errDr .essage and to step 12. 
Ne~:g. the Jet Fal'ai~ete!;' table (.Jct !,Ii,BlE ird;o 'title 
default para.eter table. 

HI. Call CHKCONf l routine to c!u,d, ,,,or OlccG'rdin!j 
to defined hierarcby. If no conflicts exists. to 
step II. It ~antlicts exists. display the Bppropriate 
error ~€ssag€ a~d go to step 1 . 

11. !:Iisplay the SQl/I)S parali!eter values i" tlu! cletQl<!li: 
table 0 

12. Ratur~ tD cBller. 

ARICRST resets the starage BSsDci.ted with an after an 
<JJmolCl!lal termination of the ",gent process. The arid iJBSS 
stacks lauta.atic storage! are raset tD tbeiE initial states 

no overflow and empty!. Tbe input is reset be 
the initial default buffer~ All secondary (overflow 
working storage is freed. Additionally, tbe aiaeeIlaneDus 
status/state flags are reset in the DSCAREA. 

A!HtSHO i.s a VM sysi:em-d<!F'endel'l:t tlmt enables 'the 
operad:!>l" t©l display til. V!1 usel"ids and SQi./DS-ids "'f tille 
users connected to SQlIDS via tbe ARICSHO displays 
the users connected to real agents. users waitina to 
~onnect to B real agent lin the order that they will 
allocated B r.al agent), and the users tll~t are conn.~t@d t@ 
SQlIUS, but in~ctive. 
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AfnCSHT 

ARICSHT is 
the SQlllJS 
oX' virtual 
sl\utdolJll. 

the SQL/DS shutdown routine. It is invoked by 
command processor IJhen the system operator lYSE) 
~achine terminal operator requests SQlIDS to 
There are three types of shutdown: 

1. Normal (operator issues 'SQLEND [NORMAL]' or 'SHUTDOWN 
(NORMAL)') 

It VSE, SQl/DS issues a ter~inate quiesce to deactivate 
any inactive agent structures (the communication links 
are disconnected and no new users are alloyed to 
connect to SQlIlJS). Current users are allowed to 
complete their processing. When they disconnect frOM 
SQl/DS, their communication link is disconnected but 
not reconnected. If VH. external interrupts are 
disabled. No new users are alloued to connect. Once 
all agents become inactive. checkpoint is invoked (by 
clean-up agent - ARICClAJ to perform a final checkpoint 
Ifor VH. external interrupts must be re-enabledJ. 
Checkpoint also ealls the SQl/DS termination routine 
!ARICTRNI. If no agents are active uhen the SQlENO or 
SHUTDOh~ operator command is issued. checkpoint is 
activated to perform a final checkpoint and it calls 
the SQl/DS termination routine. 

2. Archive (operator issues 'SQlEND ARCHIVE' or 'SHUTDOWN 
ARCHIVE') 
- SQl/OS performs the same function as normal shutdown. 

In addition, it sets the 'archive requested' IYRSTRMAR) 
indicator on. When checkpoint is called. it performs 
the archive function. 

3. Quick (operator issues 'SQlENO QUICK' or SHUTDOWN QUICK'» 
- SQl/DS performs an immediate shutdown. It calls the 

SQl/DS termination routine IARICTRN), which calls the 
SQL/DS trace close routine and goes to end-at-job. 
Tben the operating system performs tbe communication 
disconnect function and the user application 
partition/virtual machine is posted uitb a 'SQlIDS 
disconnected and uent to EOJ' indication. for VSE 
only, any active lVWs in prepare-to-commit status are 
resolved as in-doubt l~~s the next time SQlIDS is 
brought up. For VN, the IUCV lOGOff is performed via a 
call to ARICCON. 

ARICSPM 

ARICSPN is dispatcbed in single-user ~ode under the user 
agent structure. 
- If VSE and if STARTUP = C, ARICSPM loads the GENCAT Module 

IARIGCAII. If STARTUP = 5, it loads the ADDSEG Module 
IARISEGBI. If STARTUP = W or R, it loads the user 
application program. 
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- If VM this loading has been done by ARICIPI «CSC 
initialization phase 11. 

The pointer to the user parameters (or a fulluord of binary 
zeros) are passed on the call to the application program. 
Upon return trom the application progra •• SQlIDS teraination 
is called IARICTRNJ. 

ARICSTK 

ARICSTK is called to allocate and initialize the initial 
stack for th~ CBSS and RDS of ~ach agent. 

ARIC'n1'1 

ARICTIM is called to convert the S/370 store Cloek 
instruction value from a 64-bit binary number t@ date and 
time in the for~at mm/dd/yy hh:mm:ss. 

ARICTIUI 

ARICTKN is the SQlIOS parameter tokenizer routine. It 
obtains tokens from a character string that uses blanks or 
commas as delimiters. The input string, its length, and the 
starting position are input arguments. The pointer to the 
taken, its length, and the index to the next byte folloYing 
the token are returned as output. The input string is 
passed in a structure that contains the length of the input 
area and tbe pointer to its start. The starting position is 
an index valu~ beginning uith one. The pointer to the token 
~nd its length are returned in a structure similar to the 
input structure. In addition, the index value is updated to 
the next position after the token Ifor example, update to a 
comma, a blank, or else it contains the length of the string 
plus one). 

ARICTRC 

ARltTRt is the TRACE operator command processing routine. 

~ntry Point: ARICTRC 
Function: ARICTRC processes the SQlIDS TRACE operator 

command. 

~ntry Point: ARICTRCI 
function: ARICTRCI shuts do~n SQlIDS trace when the 

SQLlDS partition or virtual machine terminates 
nor~ally or abnormally. 
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ARICTR! 

AIUCTIU is illvol(ed! durin!!, SQUIlIS ii1i Ua)1i%ation if eithr 
tbe TRAtlllBSS O~ th@ TRAtRIlIS Fara~eter u~s $p~eifi€d as a 
SQllDS initialization parameter. It supports SQl/DS trae® 
activation via the SQl/IliS i~itiiJlliziJltion proeess las opposed 
to the TRACE operator co~mand). 

ARICTRM performs the te~minatioll funetion for SQl/IliS. It 
prints ill reason code for terminating SQl/DS. ARICTRM also 
prints ill return code to be passed back to the 
systell. ARICTRM <llso ealls the data baseclos@ 
do;!s lIot €'1ual '"QUICK", and trace close routines. If an 
en:ox: should occur cluI: ill'1 terl'llim:&tion, AIHCTRM sets a 
reeursioll indicator IYRSTRHSTl ill the OaSSCVT iYRSSCVT) to 
prevent it from attempting' to retry termination. For \~, 
the !UCV lOGOFF is performed. ARICTRM returlls to ARICIPl t@ 
complete SQLIDS termination. 

ARIeWAT is the RDS Hnkilge to the SQlllllS DispatelH!l:' ~J<lIit 

routine IARICDSPll. It waits for the crass-partitiDn 
communication or Inter-User CDmmullication Vehicle IIUe'll. 
In ill cross-partition COll\11H!lliliciltioll1l Dr rue" failure" 
it SQl/DS backollt I'rocilclures i H calls ARI'I'1"23) 0 

If co~municatiolil failure occurs, it calls ARIYTlS to backDut 
the user. After backout has been eaaplated, RDS is redriven 
fra. the start Imodule ARIXERD) uhanilver the agent is 
r.~clisp".-I;ched • 

ARICWFA rei ••••• all .tt.c~ed extended pool.. It does not 
check far any unallocated area in any @~t@nd@d pool. 

ARICWSf returns the 
eall~r b~ck t@ th~ 

aHoeated 
pooHs I. 

ARIeNS& allocates the requested ar •• fram tba storage 
paellsl to the callero !See the cli.gr.~ a~ page 480] 
successful operation, the pai~ter tbe allocated ar •• 
returned to tbe caller Ireturn cada DJ. If tbe storage 
pODllsl islaral full or not big enougb far tbe request 
AIUCI.lSG asks tile systel1! 11' or nHlre storage s!,i.l,~e. Tbe sYl>d:e1:l 
tllen chains the allocated space to currant poollsl. 
Hawaver. if the Syst.M itself runs of space return cad. 

I, ARICWSG returns to tbe calling progr.. the caller is 
turned down far the space request!. 

ARICWS! '!"rovides an initial ~vo]ddl'\g stol:'age 
for an structure. It also initializes the wDrking 
stol:'1l!ge 



Not@: the working storage header is in DSCAREA beginning at offset 40i28~. 

t first IiH!gative length t first length of pointer 
fQE ill address of extended first to 
dlain of original pool extended original 

I header pool ! pool pool 
l ___________________ 

-I H., 
I--;~~;~~~i=:~;;~~;-;;~;~;~-;~~i---------~ I 
f next ISize of ,I - - IFQE this area 

11111111111111111111111111111/1111/11 
11111/1111111111111111111111111111111 

f w----- - next ISize of ,I 
fQE this area 

I 
I 
! 
I 
I 
i 
I 
i 
i 
! 
I 
i I 

I I 
I 

r----------------------------------------------~ i extended pool 

! 
i 
I 
I 
i 
I 
! 

I IFQE 
4 r----------------------------------------, 

I l ____ -+ 

r-----
I 
I 

t next pool first extended 
pool length attached pool 

t next size of 
- i'QE this area 

1111111111111111111111111111111111111 
1111111111111111111111111111111111111 

t next size of 
- fQE this area 

I 
I 
I 
I 
I 
I 
i 
I 
I 
I 
I 
! 
I 
I 
I 
i I 

I 
I 
I 
I 
! 
I 

r-------------------------------------------=-----~ I extended pool FQE 
I 
4 

l ___ ~ 

@1 

FI'FFffff 
:2 

pool 
length 

size of 
this area 

nth extended 
attached pool 

fQE = free queue @le~ent. The fQE eonsists of tyO fields~ 
@ A four-byte pointer t@ next fQE 
@ four bytes for the size of the 

current free area 
The pool headers use the sa~e structure. 

[ 



ARIDAlC is the DBS Utility column ~Qde !CNO~E» ~tQrag~ 
~llocatio~ and free routi~e. 

ARIOAlI is the DBS Utility i~dex ~@d~ (IHODE) $t@r~g~ 
allocation and frE~ routine. 

ARIOAlT is the DBS Utility table n@d@ ITHDOE» $tQr~~e 
allocation and free routine. 

ARIOBS is the SQL/DS DBS Utility Monit@r. 
AIHDBS: 

® Is th@ main DBS Utility entry 
e Acquires virtual storage for oes Utility CPA 

{Common Processing Area). command build area. a~d 
SQUJ!L 

® I~itiat@s a m~ss~ge file Or€~ re~~est. 
@ Initiates ~ eo~mand file request, 
@ Calls the command file and pars&. m@dul~ «~~IDCS~~. 
® Calls the variDus co •• and prace •• or rDutina. wbile the 
~essag. file and the cammand file are in an opan .tat •• 

® Initiates a SQL logical unit Df york COMMIT after the 
succassful pracessing of most commands if the 
AUTOCOMMIT mode is ON. 
Ini Hahs ~ SQL logical unit af Mari( COMI'IH if a IJIdid 
c~mmand file EOf condition occurs cluring ~ lo~:i.c~l unit 
of ~ork and nD previous errars have Dccurred. 

@ Initiates a SQL logical unit af ~or~ ROllBACK if an 
error occurs. 

o Initiates error prace.sing ~ERRORMODE 
only general CBS Utility command 
and no SQL commands ar data fila 
e)(ecutiad. 

@ Initiate. a command file cia •• reque.t. 
@ Initi.te. a request to free ARIDSQl SQlDSEtT .r.~. 
@ Initiate. a request to clase the nesa.g. file. 
• Frees all r •• l stara •• ar ••• acquired .t .tart af 

program. 

A~IDtfI is the D3S Utility eD~~.~d fila i~~ljt E¢uti~ •• 
ARIDCfI p.rfDrm~ thr •• fu~etiDn.: OPEN eD~a.nd fila 
proe •• sing, REAl) ealIU'OIlIH~ 11' ililli 1i'rDc ••• i!lt~. 0I1It@ CIJ)SE eOlllll!lafl4li 
If n. F!tDe<!!ssill1l!l'. 

A~IOtIB build$ • S~L CREATE INDEX eD ••• ~d ift tha ar •• 
identifiad by and fram tha infoElI!latian prDvidad by the 
calling pragE ••• 

ARIDtSP is t~. DSS utilit~ eDm~aft~ fil~ r~e@r~ ~G@fttr@l 
~t~tement» pr@eess@r. 
ARllICSP: 

<li Rfiads the C@l!l~<!!n<ill t :il~ reeords. It ",,,,SUIUIS ·!:~ .. t ~;~e 
cOllllllar,d file i~ @~e~ed before the first e~ll is 
executed. 

~ Constr'!1l<cts tile <i:@!illIIianc frol\n tOl!ll>lilll'ld f :i:I.1!! l':'fi(;(J;l1:dlS in the 
area adclEessed by CPASTMiA. 

o Xdentifies the command and sets t~e <:;@!I!~and-ilffi-~r@e@ss 

identifier field CPACIPI. 
Parses DBS Utilitr (;o!il~ands alm@ upd~t~s co~m~~d 
infQrmatio~ i~ the CPA. 

ARIDCTB build$ ~ SQl CREATE TABLE e@m~a~d t~at i~ pl~c~d i~ 
fib usuUi!"iJ from the DBS util:iaj! lJmllll"Hll 

ARIDCTB is also eall~~ for s'\lh$e~'\Ient RELOAD 

ARIDDfI call$ ~ISYSDS to op@~ the d~ts inp~t or 
file. t@ :i:@ad fram th@ d~ta file. to ~Eit@ 
Dutput fil •• and to cia •• the fil •• 

~:mDLO perifoll:"ms t.SH! IOB5 utility [!JfftUJlA!) COlilla<ltnd 
l!'roce",aing. It cans A!U[JCSIl' t@ ".a(~ :i'1.l1dl 1!"'lll.'!H! DlItTAlOA!) 
~uheD~~i/lnd.. If an I~~OD subcommand 1$ @~e~unterecl. ARIOEXI 



is ealled t@ eommunieate with the DlIl EXTRACT ~odule$ ~VSE 
@~ly). 

ARIDDUl. 

ARIDDUl performs the CBS utility DATAUNlOAD command and 
subeommnnd processing. It selects data irom the data base. 
It does data e@nversions, if neeessary, and Yrites the 
seleeted data to a sequential output file. 

AI'UDEXI 

ARIDEXI is the SQl/DS CBS linkage to the user-supplied 
module identified as the PHASENAMEI parameter of the 
DATAlOAD INMOO subcommand. 

ARIDI1GE 

ARIDMGE calls ARISYSD5 to open the message file, t6 write t@ 
the message file ISYSlST for VSE or SYSPRIHf fo~ VMb. to 
print to the message file, and to close the message file. 
It also calls ARISYSD3 to ~rite a ~essage to the operator 
console. 

ARIDREt 

ARIDREl perfor~s the reload proeessing requested by a RELOAD 
TABLE co~mand or a RELOAD DBSPACE eom.and. lablels~ are 
either created ne~ or are purged lall rows deleted~. New 
rous are then inserted from the data in the input records. 
If the table(s) are purged, all tables indexes are dropped 
and then re~ereated after a table is reloaded. An UPDATE 
STATISTICS command is issued for each tabl~ reloaded. 

ARIDSEt 

ARIDSEL is the CBS Utility SELECT command processor. It 
~rites the query output to the CBS message fil~ in either a 
column or blocked format. 

ARIDSFA 

AR~DSFA is the CBS utility SQL field analysis routine. 

AR!DSFA performs the following analyses! 
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L CAllI.n'PE '" "AllOCATE" {=< @)g 

The user input SQl SELECT eo~ftand (at address CPASTMTA) 
is prepared and described by calling ARIDSQl (tPAIPRDE). 
ARXDSFA obtains an I/O arem @f the computed si%e by 
calling ARISYSDl and places t~e address in CPASfIOA. 

2:. CAllTYP;: '" "COI1PUTE" [:: 2)g 
T~e user i~r~t SQl SELECT eom~and (at address CPASTHTA~ 
is p~epared ~md described by call!n~ ARIDSQl (CPAIPRDE). 
ARIDSfA does not obtain any I/O area f@r this ealltype. 
but returms a length to the calling program. 

3. CAll TYPE ""'fREE" i '" It h 
ARIDSFA calls ARISYSD2 t@ free the area at the ~ddress in 
CPASlFlUlA. 

AIUti.')SQLA 

ARIDSQLA is t.he CBS Utility SQl linkage module. It executes 
SQl commands. interrogates the SQlCA. and requests SQl 
~essage generation. The SQl access .odule associated ~ith 
t~a m@dul~ is SQLDBA.ARIDSQl uhieh is created as a ~@sult @f 
th@ DBS utility PREP du~i~g SQllDS installation. 

ARIDSSB 

ARIDSSS ~uilds a SQl SELECT ~ c@m~and ~ith or ~itbout mn 
"ORDER BY" dause dependillg @n lllliether a clustering index 
exists tor the table. The FROM clause uses the creator and 
t~ble-liaRe passed to it. The ORDER BY clause is built from 
the COlNUMBERS e@lu~1I of the SYS1EN.SYSINDEXES catalog entry 
for the table that has a CLUSTER column value = F or W. 

ARIDUCP 

ARIDUCP is tk® DBS utility c@mmand parser. ARIDUCP further 
identifie$ DBS AUlotOMMIT and ERRORMODE commands. parses the 
CBS eo~mands. ~nd updates the appropriate fields in the CPA 
~C@m~on f~oce$$ing Area» ~ith eommand data. 

ARIDUNL 

ARIDUNL ~nl@ads the data requested by a UNLOAD TABLE command 
or by a UNLOAD DBSPACE eommand. AI@ng uith the table data. 
other e@ntr@! data is unloaded. The control data includes aft 
ident!iieati@n @f the ~aximum input record length. table 
definitions, and table index definitions. 
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ARIDUSQ is the D6S Utility us@r S~l e@m~~wd ~roc@$$@r" It 
proc@ss®s ~ser entered SQl eo~m~ftds @xc~pt SQl SEl~CT 
eom~ands. ~RrDUS~ farses t~@ 5Ql ROllBACK a~d t~lT 
eOllllllands t@ determine if the RELEASE opti@i\ i$ s!!,il!!df i@.:iio 

)[DIE~'TI!"Ui!ll !$'t! 
~ai~s~l@~·~ ~~@ init!~t~$ 

.. """,",,,,,''''''''' e@~!Illllfld$ 0 SQl 
till .. DI:iS utilitlf 



ISQL MODULES 

ARUBIH 

ARIIBIN processes the ISQl INPUT command. It also rroe~sses 
the SAVE. BAtKOUT. CANCEL. ~nd END input ftode c@BRands. 

A~IIBIN alloys the user to insert multiple ro~s into an 
existin~ S~lIDS table from data entered through the 
terMinal. 

.lu:tnCAN 

A~IItAN is the ISQl cancel processor. ARlItAN does the 
f@li1owill!p 

e Cleans up a routine after a CANCEL 
@ Issues a ROLLBACK 
® Deletes Temporary Storage 
e Displays messages 

ARIICICD contains some of the CICS eommands and system 
dependent functions used by the ter~inal control transaeti@n 
for auto.atie storage GETMAIN and fREEMAIH. It ~ets control 
from eICS when the user enters the ISQl transaetion-id, or 
yhen the second transaction issues an EXEC eICS START 
eo~mand to start the terminal control transaction. 

EntrY Point8 ARIICIC 
funetiong ARIICIC gets control from tICS and does ISQl 

initialization froeessin~. If it is the 
beginning of the session. it does the ~elcome 
Screen processing. starts the second 
transaction action, and calls ARIITRHD to set 
up the WAIT/POST linkage bet~ep.n the two 
transactions. If it is returroing aft<!il' "go in!!, 
away" tllel'i it does CANCEL request proe41issii'lg. 
Xf it was started fro~ the ter~inal, and it 
does initialization and sets IIp the WAIT/POST 
linkage it it was started by the second 
transaction. 

Entry Point: A~ISYSOG 
Function: A~ISYSDG gets storage fro~ the eICS partition. 

Entry Point: ARISYSD2 
Function: ARISYSD2 frees up storage fro~ the eICS 

partition. 

fUll'lctiong ARIIHSA is called by ARIIPFKD when III PF key 
error ~essafe .ust be displayed in the status 
jJlll'ea. 

A~IItI2D contains the eICS eo~mands and syste~ dependent 
f~neti@ns used within ISQl in the nonterminal transaeti@n. 
T~is routine is divided into sever~l logical sections 
represented each by an external entry and ~ill run within 
the eICS partition. Details @f each entry point are 
provided in the prolog for that entry point. 

The folloMing tICSIVSE system dependent functions are 
provided by t~is r@utinez 

o eICS HANDLE function 
@ tItS ADDRESS function 
& eiCS ASSXGH function 
@ eICS START function 
e CICS RETRIEVE function 
® eICS WAIT function 
@ eICS ENQ function 
® eICS CEQ function 
@ eICS GETMAIN function (Macr@ level) 
~ eICS fREEMAIN function (Macro level) 
& eICS RETURN function 
o eICS READ Temp storage Queu@ function 
® eIeS ~ITE Temp Storage ~ueue function 
@ eICS DELETE Temp Storage Queue function 
~ tICS ROUTE function 
@ eICS SEND PAGE function 
® eICS SEND TEXT function 
® eICS DUMP function 

Entry Points: ARIICI2D, ARISYSDS. ARISYSD2. ARIISM. A~IIfM 
A~IIWAIT. ARIITS. ARIIENQ, ARIIDEQ. ARIIRTRN. 
ARIITIO, ARIITDP, ARIIROUT. ARIISTXT. ARIISPGE 

Entry P@intg ARIICI2D 
Function: ARIICI2D does ISQl initialization processing 

and control ~hich eonsists of the follo~ingg 
W GETMAIN Automatic storage 
@ GETMAIN and initiali~e the Global Area 
~ R~trieve ITRH Work Ar~a pointer 
~ Setup eICS Handle Conditions 
Q GETMAIN Global Control Block Extension 
~ GErMAIN Command Buffer 
@ GETMAIN SQlCA 
@ GETHAIN Current SQl Statement Buffer 
$ GETMAIN Previous SQl statement Buffer 



® GETMAIN No~mal Scr~~n Buff~~ 
® Xmitiali~@ SCBPTR f@~ ARIITRMD 
® Post ITRM ECB whe~ Global £~em i~ initi~li~@d 
@ HO\ge Sign on to COllm.md Bm!'f~1: f@l' ARUMI' 
@ Post ARIITRMO to Display !nitiali~atio~ Status 
~ Call ARIISQl3 to issue ~ 5Ql Connett and ~e~ify it 
® tall Profile Initiali%~tion R@~tin@ ~ARII~f~ 
@ tall ARIIDBS for ~inlin@ leer p~o~@s$inf 
® R@turn to tICS ~hen Exit i$ *nt@r®d 

Entry Point~ ARXSYSOG 
1"~i'let1on: AIUSyst'!G do~s eICS GE1'MAIHU1ACii!(l) LEVEU f©r 

~~to~atic sto~~g~. 

Entry P@i~t! A~ISrSD2 
functi@~* ARISYS02 d@~s tICS fREE!1AIN~~AtRO lEVEL) f@~ 

auto~atie ~t©~~g®. 

hhy i>'@irot: A~UGtl 

~Ull'j<;tiglll! ARUGI1 d@l!s tICS SH~lAJ:!Hn!.i\.CIU~ lEVEU_, 

Entry P@i~t: ARllfN 
fl!ilct:l,@~t! A!Ull:ft'! cl!O€r>: 

Entry ! A~IIWAI¥ 
FUlllc1i:i@!1;, ARIUIAIT iSl;;UilS 

~\I\\lilt ~Et5 

E~try A~IITS 
rl.md.i@vu ARU1S 

~<Iil'HlQ 

A!U:U:i~ 

ARnEI~ 

fREE~A!NI U';1/EU. 

~J""H ~@ 

~,~I1iE <JI 

Eiltry P@int A~IIDf.~ 
lI'''IM:tim% ARHDEQ CItS I)EQUE\JE/~HUSl!'; !~e~{\)'j!r(;<l > 

iE!'l:bfY Poi:rd: A~ninRi~ 
rUiH:U@I'il! iU~U!HlR~1 

d~letes the 
,l@i:>@l <contr@l\. 
~~hi1l©t XEtBs, 

Entry P@1~t! A~IXnIO 

\lid'!; U! 
It 

fu~©ti@n~ st~~ts t~~ IS~l t~~~s®ttio~ if it is 
alr~~d}' start~d. !t PYST$ t~e !SQl 

transacti@1'il t@ d@ so~~ t~1tM!l'ilal 110. ~~~ MAXYm 
fOE t~@ !S~l t1tansaetio~ ~o ~@mpl*t~. ~XITIO 
theft returl'il$ to ~'II~~!. 

li~*I'il$®d ~t<l1ti~l ~ ProP@1tt~ @f I~ 

lE~try ~@i~t3 ARI!lD~ 

fun(;ti@~$ ARIIlDP 
<i:@ntr@l 

t~~ ISQl t~~e~ t~bl@ ~nd rl@b&l 
hr U<lii ll:5Qli~ACi!: llIutlP ,t@!>\!:llUlld. 

Entry ~@illt$ ARII~OUT 
fUIl~ti@n$ ARIX~OUT i$s~~~ a~ EXEC 

t@li:'~illal pri~t~r~> 

IEl1Itr~, Petitt g ilI~nSYXT 

!l<O!f!'il:: <""J>l<l!lliiii'i(!j f@E 

funeti@!il* ARnSTXi b~it!e\¥l ii!ll~ I!XECCU::S \,)~I~,\]) lEKf e©!I',l1l<ltlm~ 
fOll: te:r",ilri<lll 

El'tt~y P@il1lt~ ~IISPGE 
ARIISPGIE i$~u~$ all EXEC eIeS ~ENO 

ter~il1lal ,ril'tt~~~> 

~~r!t~ eall~ t~e 
~ v~lid. 15"Glt 

1'li,>@~e$$@ll'i tiu<i'J EXIT, SfU:~. ",!IiI~ 

m\HlluleiE t;; 1~1r@C€$$ tlil<1l 

AIl1UmSS )).>!J ~ifliwll.ilM' <:;@f.tE@U<!!ll:' 
t~'!f;fl1i: i~lrllt by cl!!.lliLl'Ig ARUwr.iI" n~m 
t@ ~li:@C<!!S$ l~t (;Olilllliiiil'lds. @iI: c1iil:.l~ 
!litlllt~EH£lllrl;",. !l>li' <1::ltU~ Af,;iIlmW 
c@!!l1l<l<lnd. 

@!l,$@ l!1:ali»ltiiliIMll t~~e iiispll1ll/' bmfeli:. 

A~IlIEf!$ 'I!J~iIi$@$ Illit@ltedi ~!. !!rt~l't"'!lI~l\b$ 
Tl1ibl@ «~ltlBA ~ • 

(;@i.l!¥A~~acli 

I-~; miillHih;;; 

~€)t,,'ri\l\iill<fl 
",1$\1) 

~Qlll!i\"!1id.'!J. t~lCi:IflI.;j'l' 

t~~ ~~~y 

Pl!:@!:'l'lt~!i\ d}~$ 



ARUEXT 

lRIIEXT receives control at AXTCMNDS or AXTCEXTS. It issues 
a ~essage saying the extract facility is mot installed. and 
ret~rns to ISQl. 

ARnrcc 

ARIIFCC is the FORHAT COLUMN eom~and processor. 

ARurCI 

ARIIFtI ,rocesses the fORMAT EXCLUDE and INCLUDE commands. 

Entry Point~ lRllfCll 
Function* ARIIFCIA is the fORHAT EXCLUDE command 

processor. 

Entry Point: ARllfCX2 
Function! ARllftI2 is the FORMAT INCLUDE com~and 

processor. 

ARurcs 

lRIlfCS processes the fORMAT GROUP. SUBTOTAlw and TOTAL 
COlilllliUtds. 

~ntry Point! ARIIFCSI 
function! ARIIFtSl is the fORMAT GROUP e@Rmand pr@ee$s@~. 

E~try Point: ARIlfCS2 
function: ARllftS2 is the fORMAl SUBTOTAL eORa~n~ 

processor. 

Entry Point: ARllfCS3 
funeti@iH AIUlfCS3 is t:il4!! FORMAT 1,01"1.. c@lilulld processor. 

ARurET 

ARllfET is t~e ISQl fetch aodule. It fetches ~ r@~ fro. the 
data base. ARllfET also calls the report ~riter if t@talift~ 
@r subt@tal!"f occurs. 

ARIIFI"IC 

ARIlfMC is the fORMAT command processor. It forMats the 
display @f a SELECT statelilent. ARllfHC also cheeks the 
fORHAT eOR.and and stores the inforMation i~ the format 
t@ntrol Block. 
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ARnrl'llT 

ARllfHT takes the rou ~etrieved from SQlIDS in re$ponse to a 
~~e~y ~nd f@r~ats the row so it eaft be displaye~ or printe~. 

rutnrOL 

ARllfOl i~ t~e ISQl foldift~ r@utifte. It determine~ if input 
is ~ vali~ SQl state_ent and sets the IGCSQl bit. ARllfOl 
folds all input froa the terBinal t@ upper case. 

Entry P@iwtg ARIlfOl 
funeti@ft~ ARllfOl folds all input to upper case and finds 

valid SQl stateBents Oft input. 

ARUrQR 

ARllfOR is t~@ ISQl ~essaJe f@~~atter routi~e «twin ~@«ule 
@f ARIMFHT). The ~essage f@r~atter retrieves a aessage [or 
li~e @f a ~ulti-line ~essage~ and substitutes any 
ealler-~rovided ~essage variables into the ~essafe «or 
line}. See ARIHfHT for more functional detail. 

ARIIFULD ~ !"11111 SeUf!lt Condltitm Handler 

ARllfU~ displays the messa~e prompting the user t@ PRESS 
THE tlE£R KEY OR ENTER CANCEL @r displays the message 
pr@mpti~f t~~ IlIser t@ PRESS THE CLEAR KEY. It sets the 
IGCINDEX m~d IGCERASE fi~lds i~ the flebal control block ~@ 
that t~e ~ext display t@ the t~r~inal ~ill begift at the top 
@f ~ ele~red $er~en. 

Entry P@intt ARllfUl 
f~~eti@n~ Cheeks the bit para~et@r passed t@ it. If it is 

on. display the aessage prompting for the CLEAR 
~EY @r CANCEL. !f it is off. displays the 
message pr@mptinf for the CLEAR KEY only. 

AiUIHDR; 

ARIIHDR pr@duees eolum~ ~eaders t@ be displayed @r printed. 

AIUIHtD 

ARIIHLD s~ve~ ~ SQl eom~and i~ the current buffer yith@ut 
the $tatement bein, executed. 

licensed Haterial - Propertr of ISH 



t~e t!n~ e@IiHII!llw'ii, ~Ui'il~ 1Il1:I'J@z 

0;) !:>l.Iild1ill III 

«l!@,;Ill1i1i<'!!,ltati@w 
® t~ll$ ~~IXPS~ t@ 

1i!\l,dU. 

@~t®~~d @~ t~~ ~ElP ~@~~IIlW~ ~~i~t$ 
$t~t@~@nt t@ @bt~i~ t~~ ~~lP 

ARUIGN !ll<'!!~~l'i!AhO!l ~ lIl~$~a!l'\'!) !ilt!i1UIll~4J:htllg'il 1:;; llll@tlllilllIJ t@ 
ign@lNlIo 

AIUUl:')T 
J1lltoe@i;;$ 

UST SQl ;::1lJ~!mllli1ld @l' emUs ~n~\' t@ 
<!':@jUlilllll(!. 

ARllHAP ais~lilllfS t~@ IIlddl'ES$ @i th~ ISQl ~@dul@$ @illl tm~ 
ter~i~sl (ISQlMAP e@~~ilInd). 

btrjf P@bt ~ AIUYMO/i, 
fUfieti@w~ ARIYM04 i$ inv@k~d t@ ~l'it@ a~ ISQl ~~$~a~~ %@ 

the ~$er t~~mift~l ~nd @pti©~all~ ~~~~ ~ ~eply> 

A~I!NITt i$ the ISQl initi~li~~ti@~ r@~ti~~ f@~ CP/CMS. 
ARIINITC p~rf@r~s th~ f@llo~in,g 

g, Sav<l'l!i! pointer til) siglfll-@l!Il rOIil1:b .. 
@ fr~e~ ~o@tstl'C~p st@r~ge 

® Obt~il!ll$ and initi~liz@s th@ ~@~~ ar@~$~ 
~ Gl@bal Control Bl@ek 
- SQltA 
- Res@ul'C(;@ ~!iIliil\!!Ie!~ l!I!!:'eln 
- SilllllU. co!ul1lInd buff <!lit 

- l1l\l'C'~ ~ommal!lld buff~l' 
- Curr@nt SQl buff~~ 
- Prev1o~s SQl buff~~ 

~ V~lidates te~m1nal ~i~e ®~d 
@ Calls A~I!SYSC t@ @btai~ ~w·.e,,~~,@ ~~t@m~tie ~t@~~J~ 

@ tdb ji,~USn: t@ ~l~tlllii< :l3t®elii: >llt~>?!'lI!!,;jjl 
® Qlbtaii'i$ $t@!'mrf! 'l;g/,ll(;® '!:<l!,bl(\1 
~ ~stablt$h~~ ~~ ~~it 
@ ~t@ Vli ~s@~-id 
@ Clllllb Am::U:S€l1i.a t@ <ilfl'ltat,lbll 1!11! i\lt\'h\l~i!Jl't@ 

<ll &1@v0$J 
@ Call$ d6 

e@!i!liIlliIMll ll>lOO\'f«llf' f@"S: ~i)J;;!Umii' 

ll'E@c<l!>ll!l;b~ 

!il C!l!U;;; ARUDSS hr """"""'''''''''' fi-"li:@~~$$b!l' 
® Cl~~i'i~ ~h~R @xit ~~,~@,,~~ 

- St~c~ dX@, 
~1'.!1!i@VIll iIlI!u~d!tllt® (;;@imlilIfilI1lQ'l ~n:h!.l,!ibit f@if: (;!~El 

- ~fl$®t MEm (I,lit 
~ il'r<m@ si:oralJlI! @bti;li~<!!I<i f@'if: Ilrl:@l~lk i111l!g~iit!iJ~E 

- F~~~ f@~ t1t~~~ t~bl~ 
= f~@@ ~er~~r. buff~~ 

fIN!!} SQl ilS!!;U Shlbi!!li@ tll<<itt 
by A~USQl 

= fra@ ~ut@~~ti~ $t@~~~@ @bta1~~~ 
- f~~~ ~ork ~r@a$ 

" Slobal Control ~l~ek 
• SGllCI\ 
• R'l!!s@i.ll':el!! 
• S!tlall eo!~iU!ii'!ti! 
• li!!l~r@ eo~m~md bi.lff~~ 
.Cu~r@~t SQl buffe1t 
• ~r@vi@us SQl b~lf~r 

~~tur~$ t@ ~. by~~~$in~ 

ARUM"lE U!lt~ l'A8llE.tOli.~ MI'l.~$. A~n~1E 'if:~hI'if:R~ t~\lj 
l~~,t~ @f t~e ~~~~. t@ ~h~ ~@~~. ~ftd m~ !~~~~ i~t~ 
th. .am. far th. • 

A~IINSQ f.n.r.t~$ ~ ~QL ~@mMa~~ ~9t .11DM®~ ~t t~1~ tim@ 
m~u;:s.!8 •• 

A~IIOtI i~ th. c@~m.fid It i~ 
b.t~~.n th~ ~.i~li.. ~@d~l. ~~~ Dp.~.t@~ 

1i'i the SQlIDS ~ilU:tit:!,@i'i ~ 'liSE j '}~ $&:;!lltlS m!ll!eUi'i4!! 



ARUOVD 

ARXIOVD 1$ the operand val!dati@ft r@uti~.. It eh@ek$ tb@ 
@p~ramd$ @f SET~ QUERY. FORMAT @~ ~INT eo&~a~~ ~~~ 
@eterRines if they are valid. If they 8re v~lidp t~* 
~ddre$s @f the routine t@ handl~ the @pera~d i$ ~~tur~~d t@ 
th~ eallinf module. If they ~r~ mot Y~lid, ~~ ~ddre$s @f @ 
ilil ret'llr!'H!d. 

ARIIPAl provides ~ common patc~ area for a@dules @~ VM an~ 
~@d'i!le$ ift the command pr@ces$or transaction «CISQ~. 

ARIIP~TD pr@vide$ a eoaa@n fatc~ are~ f@~ ~@dul~~ ~@s!~iftf 
i~ th~ t~rmim~l t~~n$aeti@m [ISQl) im VSE. 

ARIIPfKD i$ the VSE PF key pr@ee~sor. It!~ c~ll~d t@ 
,~@c@s~ ~l! PF keys ~xcep~ th~ ~ETRIEVE ~~y [Pf12, Pf24). 

~~IIPQl is th~ buffer m~ma~e~ for th@ two SQl b'ilft@rs. It 
c@pi@s t~e SQl state~@nt f~@m th® current b'ilffer t@ tw~ 
~r@vi@u$ buffer. ARIIPQl also copies 5Ql mt~te~~nt f~@~ th@ 
.bi1l'ut buffelr to u~ CUl1:!t®f!t buff@1.1'. ARUPQl theft emU!!; 
ARIIPSQ t@ rr@e~$s SQl e@~~an~. 

ARIIPQY is the SELECT SQl state~eftt processor. It 
initializes the default f@r~attin, iftf@r~atlon and all@cate$ 
tIle display bufhn;. ARn~Y eallbl ARIIRWI t@ dispby tb 
'ljuell:jf Z'esultflil. 

btry P@int! ARUPQn 
funeti@ft: ARIIPQYl processes the END e@m~fiand. 

Entry Polnt~ ARIIPQY2 
function: ARIIPQY2 proeesses the BACKWARD com.and. 

Entry Point! ARIIPQY3 
function! ARIIPQY3 processes the navigation eoaftands. 

Eftt~v P@int2 ARIIPQY~ 
fUfteti@~~ ARXI~Y4 pr@e~s~e~ t~@ DISPLAY e@Bm~~d. 

~~t~, ~o1mtg ARII~Y~ 
fUlileU@E~ g ARn~Y; ,It@\\:®Ill$®!IJl tJ/j1! f'~I1AT 'lt~llU!mft~. 

E~t~y P@i~t~ ARII~Y6 
f~lilet!@~ ARII~Y6 ,r@C~$S@~ t~~ PRINT ~@B~aft~. 

ARIIPRf $~t~ ~, ISQl ~@f~~lt$ m~~ t~@~ 1~$Qe9 a~ l~t~rmai 
~UN e@m~3~~ f@~ ~a~~ @f t~@ f@11@wing ~if ~e~ ~xi~t»$ 

i. SQLDBA.~fIlE 
z. ~$~r1~.~OFIlE 
]. ~$eE=s~"l!@d sir~@~ ~@~tlft@. 

~nPRTC i~ U{! ~ ~Im 'l:@1l11Ul'lrui It@~UIl1l" {I~l ~1i!!'<ilI~@!JI:I? 
~@~tin@). ~II~TCg 

® Pll:bb ~<'lM@!!l flr@!i!O ~i~lFlalf ~@4~ 
@J C.:mt4!:!:!!i 1iI1'!,;il beltt@l'l t!U~ 
@ V~~ifi~~ v~!idit~ ~!'!,d~m~~@ @f ~~y @,@r~ft~ 
® Pr@vi~~~ ~at~ 2~d pa~~ ~~ab~ri~~ 

&Rn~m iliIl U~ WE Imlm e@!!!IlI1i!!IIMll 1"@util!'l$ q ISQl i<!llIlI'.'<!ll;:;@,lf 

~@~tin@). ARIIPRTDm 
@ Pli:'il'lt:li hbbs t1t@1l!! ;)lbrl1l!lf iUl>d;J 
@ C@l'itel:'~ hI!" <li.i'ad bott@l!l ti UI'lJ 
G Vell'.'ifiGs tk@ vgli~ity ~nd lI'.'anf~ @f ~~lf @p~rm~~ 
® ~@vid~$ d~t~ and rag® ftullIbell'.'il'lf 

ARIIPS~ h~ndl~s ~ll SQl e@~~a!'lds. It e~~ck$ ~k~t~er t~~ ~L 
~t~t@~e!'lt i~ v~lid fll'.'@~ ISQl. ~0!'1 if $tatement is ~ SELECT 
$tat~~Gnt. ARIIPSQ eal1~ ~II~V. It ~tateReftt 1m ~ 
'!l@raal' SQl $bl'~e!ilfu,t. ARUPSQ ealb ARIISQl. ARIIPSQ also 
doel!; th@ ~~t@eollllil.it l!'&'@eesl!l;lft~ if it !i!tlteeessillrlf. 



AU'i:n~E~ 

Xf t~~ IecT~~~ $~ltc.~ i~ 
~~~ f@~c~~ t~ t~@ t~~mi~~l ~$d 

• tl!i~ IUilE~i"j dil'IfI«;i; !!l~e!f@ isr; 
f~@~ t~~ ~l'O~~~~ ~nd e@m$@l@ ~ta~~~. 

t~\') lecURM swit<::~ is I\l@t: @~. <!'l ~\i]n:~~j ~¥lelt@ il!l lilJ$HH\\ 

~j:ij;ilIe\lt tl!i~ I)I~EtT p1l!raMl~;rl;f!l"o niliil firlllt 'bd.®s b It'ea~ f:i:'@i!I 

the Plt'@!j'l!:<I.!Il tw;hc.& Q If thl< ;;;t~ei: !$, @~!ptli'. 

t@ It'~md flt'@~ t~~ e@~~@l~ If b@t~ t~~ ~~@&r~~ 
<Ill'ld eOIllSlllll@l IOt:ilC.~ 1lIll:<!! e:lljpty. it ll:illill{l!il fll:'@>!lili 

Jl.IUll:I:fEACillll$@ i$$'l.i<!l!ll ¥l~ SVC 2@2 t@ b'W@w~ 'thill CI"!$ ~sn if 
t~M~ 'I!"!!:': @Ilhli':$ eMS. AI'1U~UC 1!ll!!H~ <l:illUilll ffi\~uvnc if t~e 
1lI!ll4!:!:' ",nt"'l:.'lll ~"'\t~l. 

AIUIIU:C i!!i t!l@ i'/il::CAll <:!©mmllln@l A~I~~EC r~e~!~~ ~ 
shnd S~l $l'1!:!i\t~!1ll!!!nt<lilld, !lIU :tf@ll\l'l::~d 
f~@m t~& St@l:.'~d ~@~y T~bl@ {S~LD~A~. 

IlIl!ll@ :t'(tI{;IllU!ll 'U~@l eUl:.':t<lllllt @lI:' 'fl!:'§'J1.i@1,I~ S~l :stiillt@l\hl!ilt. 

~!I~El i$ t~~ V$~ ~E~I~VE It i~ @mll~d Il!~~ 
IUII~ 1.l$<II1I: bp'!It U.l'illill! to thlll blllff @it ~ IllWil<ll t@ lNltl!' i@'1~ 

US~lI:' illl~ut lin§$ f:t'@2 th~ ~ETRI~VE buff~~. 

A~I!~N!"i 1m t~@ RE~~ 
pr@v!©~~l~ $tcr~~ SQl ~~~~~m®~~ 
(SQlm::ilI.». 

~RnR~T 

1'1: li:@Iil~iiIl"'$ ~ 
St@r~d ~@ry r~hl~ 

A~Ul'1jplY (;1r<!!ati!l$l III '\:€ItOll @~ ~tll:rt@t!i!l ));@1l9 l!It '~lill<1l! ll'il:©Pl!!if tiWl@. 

btrjf P@ll.nb ;\i'UI~p'n 

I'lmeti@!u ARn~pl1 initialb:ea;; tllHil a'!:ttl!1lul:.'i'!:@!l'® ,~@ 

$uib.i;ohl IiIlffid t@tllll th", ISp.H:i'f i®d f Jld;:lts. 

Entry ~@int: ~X!RPT~ 
f~ncti@~* ~Xl~Fr2 ilmserts u $~bt@tllli 

~@t;i !>1.l'fhr. if it is 
lR!ilBrt. tha raM t •• t eau •• d th. contE@l 
Illft<i'lli:' :aU, tllie iP:!l.udo~roOjl!il 1.!l)l@ iil~~:t'tedo 

U~~l1!!!led li@,hlti~l ~ ~@p,j2l':;'t!l! IS!"! 

Emt~~ il'@bb ~nli!il'T! 
fi!lliilcti@i!!l ~ IIRlI)i;lPT3 !ll~4:'liIIiMl!l!;ill:@w 

f@ll'iilmit t<Jll&at!r@l 11l1(j4;~ 
le~st @I!!l@ e@l!!lt~@l h~@ak i~ 

!llq;~@:!:'<lll.i:lll~ t<1l' tllll"" 
nl!A~ i.f 

i!l1!!l1:;@@m:i:@lt'liItL 

~mt~y P@il!!lta A~II~Pi~ 
!"~ft<::ti@'l1 rn A.~I!~pr~ flil'\l!t!$ I1lt@)l',"'Mi'0 

e@H@ t@ M:n:~P! 

ARUl'n,'H if!ll 'i/;))S~ 1l1l'H It ~~~~ ~@~til!!l@ 

J!?(~!rt ()l!;'!1$ :gi!'!~' I1.I.v~l 

llll!ei\ I/lUl \llli:~C'tltl'! t~il:l 
TIM!l ll$$;i!IIi!!1i: @f 1i:il%@ ~IJ,'N e$lfl ~s@ 1i'lr.'H:<Il<.!l~r@ 

elf Ii'lliu!lth®1J: i@!ilelr by ~]@i"'@' '!!:I,I@ @tR%@l!,' IlJSi!!:!:idl tlii.@ 
<!:@llillli'll!IUIl. 

ltitUi!'{WI i$l ·tlfM!l ~t/iJ$ 1$\11, 
i@ th@ liRk~~@ ~tw~~~ A~XITIC and ~~d~l~~ ~@~~~~t~~~ 

~nI'l'WI ~>\lil ~1.1g;@ iJ.;ID 
<!! l!;@1!.{\j ire:»!,! 

want$ t@ Wl'.l'it~ 

t~r~i~~l @r ~ ~@uti~@. 

~nscc lP~@e®i'il!N!!!lI i::h~ ::il~lil·r. fII~M~ till~r1: ~@!lllllallil~_~. 

- eICS tm1Am ~m.1f 

It 

JUlIISam .:t!ilWiltab!£l tIts C@I:iI!il@JI!il/j f!!iIiU<il'U.@WI~ St::~" IiIECEIVE. @1.:' 

!<!AU 11 'Ilili!id'l iU:@ cmn~Hl\ ih], @tber mt!ild'i!l@!il 'UHi hr1i>iiii~l 
co~t~@l traWl$meti@llil. 

!f~,h'lt' P@imltg A!1IU3tl'l 
!"IJlIH:tiOIll!2 ((;);MH:k$ thl.li :ilE€i!TYPiE P<l£ll:S:'l1!;:ll '1;", iii:, @l!1l%l! 

o~t,t!i I:!!I!'JlIll.'I.'i1!':!:i<At", lIl~:;:,,:eS$iIUI 'l:tJ 

.in,;:)j.i,<:<:;i!:<l!d 

JUlUSEi' Pll:1iJ)i:®(/;$ill~ th~ SlEf c.@lil.IU1IuL 
t@ 'i!'li:'@>!::Ii!S®. Th®il tl,!lA!l e@~ll:'",et l:<:I1ilit:b1il\! 

thOlJ @!fiqjEimilul!o 

~ll:'@fEa~ O~~~~iz~ti@~ ~S9 



AIUISMG 

ARXISMS is the ISQl/EXTRACT routine for writing SQl aessages 
to the ter~inal. A~IISMG o~tains the appropriate 5Ql 
aessage or condition code text. Then ARIISMG ~rites the 
message to the terminal. 

ARIISQL 

ARIISQl contains all ISQl SQl statements. except tor 
specific EXTRACT commands. It is the only routine processed 
by the preprocessor. 

Entry Point: ARIISQl 
function: Executes general purpose SQl statements. 

Entry Point: ARIISQll 
Function: Manipulate stored SQl statements. 

Entry Point: ARXISQl2 
function: Retrieves all stored SQl eo •• ands using a 

cursor. 

Entry Point: ARIISQL3 
Function: Performs CONNECT when user si,ns @n using m 

userid and password. 

Entry Point: ARIISQl4 
function~ Insures the Help text topie is in table 

SQLDBA. S,(STEXT 1 • 

Entry Point: ARIISQLS 
Function: Tests for the existence @f a table for a 

certain user. 

Entry Point: ARIISQl6 
Function: Insures the Help text topic is in table 

SQLDBA. SYSTfXT2. 

Entry Point: ARIISQll 
function: Obtains the userid currently connected to 

SQl/OS. 

Entry Point: ARIISQl8 
function: Establishes the VMVSP cancel exit and makes 

CANCEL ~ valid na.e for the canceling pr@ces$. 
The ARIRCAH maero is used for this. 

~ntry Point: ARIISQl9 

490 

Funetioft: Insures that the Help text table 
SQLDBA.SYSTEXTI is not e.pty. 

SQlIDat~ SysteM logiep VolUMe 1 

ARUSTI< 

ARIISYK rets the storage for the initi~l stack for ~odule 
auto~atie storage areas and initiali~es the staek ~eader. 

~RnS'll'R 

A~IISTR is the ST~E e@mBand pr@eessor. ARIISTR saves a SQl 
statement and all formatting information in the Stored Query 
Table (S~LDBA~. 

~Rn:STX 

ARIISTX is ~ aessage Dodule for ISQl aessages, and status 
Messages that cannot be processed as n@raal aessages by 
A~IYM04. There is no executable code in ARIISTX. 

AflUIST2 

ARIIST2 processes the AUTOCOHMIT. CASE. CONTINUE and DECIMAL 
operands of the SET eo •• and. 

ARusn 
ARIISTl processes the NUll. PAGESIZE. SEPARATOR, and VARCHAR 
operands @f the SeT eoa.and. 

ARUSTiIID 

ARIIST4D is ~ aessage ~@dule for ISQl terminal control 
transaction ~essages. and status aessages that cannot b® 
processed as nor~al ~essages by ARIYN04. There is n@ 
e~eeutable code in ARIIST4D. 

ARUSUB 

ARIISUB takes a string of tok~ns and substitutes thea into 
the &1.&2,t3 •••• 1@ variables in the c@.mand buffer. 

ARIll:S'\f5C - ISQI. SYi!J;billl [iepeI'H:ieillt I1odl.ll€i [VlVSP~ 

MOdul~ AR!ISYSC contains syste~-dependent subroutines for 
eNS !t~is is the VHlSP version of ARIICI2D). ARIISYSC 
contains t~e VMlSP eo~~and and syste~-dependent functions 
used ~ithi~ ISQl. This routine is divided into several 
lo~ieal sections. each represented by aft external entry. ~nd 
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will r~n in ~ us~r ~aehin~o O®tmil$ @f ~~e~ §mtr~ p@i~t ~~® 
pr@vicl~d i~ th~ fr@lo~ fer. th~t ~fttry p@i~t. 

Tl'ie follQlIling' \i'M/SF! s)/l!>b!ll-,:1Iependell'!t fuw!:i:i@l'is .<:1:", pr@'II!dIJj/l 
by this routine: 

OMSFREE to obtaiI'! stora~@ 
DMSfRET t@ free st@r~ge 

o lINEOIT to ~rit~ out abel'i~ 

I'IAKEBUf to cr<!!!l.t@ ml progrill!ll 
• ATTN ta writ. ta the 
• CLOSE PRINT ta eJi.@s<! 
@ mJMP t{) dump the Global C@i'lh:,@l Sl@d{ and trac@ t",)bl@ 

t@ the virtu<lll 
~ SENTR!ES to cieterl!lble itOI,l ~'l.!W CORl!!lOll'id!!> alr/l! iFt th,,, 

pr0!1ram stack 

Entry Poi~ts~ ARI!SYS. ARISYSDG, ARISYSD2, A~ll&~. A~I!fM. 
ARIHS, AHHTDF. AFiUABN. lflHSTC 

Entry P@int ARIISYS 
l"\l!ieti@!'i ~ D@ a tNS OI1SFR!£IE t@ @Mail'! the !'Hlrtomlllti<:: 

i oX' 'i:nis !lHH::lul® 1!i1'l@ save i tiS !:Hlldx",ss Ii< 
and i1:$ l®!'igth in IGCSYSCLo 

Entry Pl()il'ltg ARISYSOG 
Functi©!'i~ [hi lil Cr1S DMSfRIEE t@ o!:lbdii ,nft@llla~dc $~,ora!i'll!. 

An ablmcil <iill {l'Oelll:" if tiu~ $'t@lI:<1Ige is; il!@t 
"v .. ihb],,,. 

Entry Point, ARISYSD2 
f>.!ln ci: ion : Do <it e!iS D!1SF!:(ET tv f1:@c' a~Jt©!I\"'U.%; s;t":tiiil!l'@Q 

Entry P@intg ",IHIGH 
Do eMS [)I~lSfREE 

r.,ttln!", hI t~!<I' 
re'l!tl",,,-l:: IiWt 

E~try PQi~t ARllfM 
FIll1!ctioliH Do eMS !]I"lSr~ET to fE:'~ii! h'Jlffer !\ltQ>l'a~@ .. 

E!l'l:lri' Point g ARlITS 
rumetion: Perf()r~ ~ routine 1/0. 

Elltlry P@illl't: AiHln:W 
i"mH:'i:i()I'U the GlQbal CQlltr~l Sloek iiillI~ i::rae@ ta~l@ 

wirt>.!liiill print~r. 

P@il'!t: ARUABH 
F~.metior~ : Write O>.!l'C tlser-irililJ1i1.ll1y ,1!i:H,,,d !M;SS@pj<il I.iIhe!'! 

ISGll ab@l'IQ:s. 

Entry Point: A"IISTC 
function: Deter~i~~ ho~ many e@~~ands ~r® i~ th~ ~~@~~~~ 

stack. 

lic~~s~d Nate~ial - P~©p@rt~ of XB~ 

A~IIIIOC is ~all~~ ~h~~ ~CM$ t~r~i~~l r/~ is r~~~ir@d. 
op<!:i:~ti@lI.a; l1l!iI:@ PQd0rl!le<i Il>Y c1!!H:i.l"i!l/ ,\\~nRIEI:t. 

!lEe tlt:me Illsil1lgj 1::1 .. , 1,.mlERN t~<!lell:'o. IiNl"llCY 
"I:'S done Ij$i!l~ t'l!:~'\G X, ~ 9; U > 

!~RHTKi'il !J€!'hli tl'i@ bkei'il ",ftel!: 
!l>CG!lIl'h " IPARI'l' 0 AIU:Il1<i'l t:liI!!!1l 

the !I&Kt token ii'll t~e hwlfer 
l'''1Ii~t(. 

MtHllIC Ji.$ tltG ISQl mACE c©!llfl(,md I?ne'@ssQli"" 

ARUrlUlIJ is the \fS1E hli:lll:bl~ll. c©,r!::;:@], 
lii'ilkBg. b.tH •• n th. us.~ ter.lnal 
AIUITri:ntli uaii:,.; 011. t!i\e ClSiC1l hOinsiiild:i,;(Ilf!. 
• tICS ~.rvi~. is It 
~,,~~ie. ~.~uir.d. ARI!TRtID 

s;'l)lC\$i..::e ~(,;t!ti"@: ill! 
t@ perf©);;111 tlu. 

Called by ~~IIC!tO 
~o"'l?letllte 
Fost€lQl bl' ARHOB'£ 
instructiDn attar 
P:}B1:e@ tll'!nnO 

1J!t 
@ ~©st.d by A~!!X!¥ 

instruction atter 
P,~st.@! by EA'1"RACT Gil1:S 
iiThBtrl.!cti©~~ ",f'it@:!: !>lAIr.» 

MlUVFYC t~. c.ncli!l 
.utDc©~~it bit is Dn. it 

i!1:1 '!I;iUll 
·t:l'~U-H;aetit@'R ~, 

IGCTt:CB 
tYlf';)ji of C:'U::S 

ttil" 
A~UTRi'm r<\!'!;urmll 

t.';l r~ e'2~~ ing 

Uil! 
it 

th0 Ul;;<!!lr t@ ver ifli' tit€< <::<lI'Ie:e:i z<!!©Ju·",!j;l:. 
til", :i:1i!"i9.l<l!ost. it ",et$ IGCANCE:l @it. Ii th!1l 

!l.ot vG!rj,{Y tll¥~ ~1i!'1ue!$t. leaves :J:GCAi't';:Et ~l"IM!, 

r'!('@~t'OlIlil il'1l:1l'llll1li:e&'i::i@liIl ",,"llll 



ARIIVFYD 

ARIIVfYD is the cancel verification ~odule for VSE. It 
e~eeks the autoeoDmit hit t@ see if CANCEL should be done. 
Ii the bit is off. it prompts the user t@ verify that t~e 
CANCEL should be done. If the users enters YES. or if the 
~it yes on, the CANCEL re~uest is done (ISCANCEl is turned 
on). 

Entry Point2 ARIXVFY 
function! Cheeks tile eCM'tellts @f the buffer lI!iose len!Jth 

and address are passed as para~eters. If it is 
not CANCEL. return t@ the ealler. If it is 
cancel. eheek the autoe@~mit bit. If the bit i$ 
Oft. turn IGCANCEl on and ~eturn t@ the ~all<l!r. 
Xf the bit is off. pro~pt the user t@ ~erify 
that the request should be dc~e. If the user 
enters YES. turn IGtANCEl C~. ot~eryise. l@~v@ 

IGCAHCEl off ~nd retur~ to the ealler. 

'AI'HIVu) is the XSGll COllll!HlIl'ld lfaUclaUoft rouUI'IIll. It contains 
ill b.b1e @f aU XSQl eOIll\lt~U\ds and <l!xtr!!let eOIl!III1;U'!ds illill(jj the 
addl!."esses of tile routines to proeess the~. If thO! ISClI.. 
cOli!li!a~d is \falid. tile address of the routine is returned. A 
bit is also set, if the cOII\!U!md ii!!j allowed. in til'll!!! eurrent 
environment Ithat is. during ~uery display processing). If 
the XSQl eO!illlHlIl'Id is not lIilIli<ll. II is rEl'tul:'l'Ied. This routine 
is called by ARUCI1D (Main C@liIllIan<i Module». the bull< input 
aodule (A~IIaIN). and the query result manager «ARIIPQY~. 

ARUWATD 

Before VSE ISQl frees the terminal. ARIIWATD delays ISQl for 
15 seeonds. ARIIWATD delays ISQl t@ see if another I/O 
re~uest will be issued. 

ARIIWRTD determines what type of the display is being 
re~uested. and then calls the corresponding internal entry 
point to process it. 

Entry Point: ARIIWRT 
function: Cheeks the eontents of the ISCWRIT field to 

determine which type of write operation (line. 
screen. or status) is to be done. F@r ~ line 
write, it calls ARIIDM. for ill screen write. it 
calls ARIIDGS. for a status write. it calls 
AIIUIDST. 

bb)f Pohit.: ruUIC" 
function: f@r~ats the 3210 data streaR for a line ~rit®. 

Cheeks the IGCREAD bit in the flobal control 
block. If it is on. it sets up para~eters to 
e~ll ARIXSCMD to &@ a SEND and a RECEIVE 
re~uest. It calls ARIIPFKD to do PF key 
pr@eessi~~. if necessary. It calls ARIIVfYD t@ 
d@ CANCEL verification on the user input. If 
IGCRIEAD is @ff. it sets up parallIeters; to eall 
ARIISCMD to do a SEND re~uest. 

~nt~y Point: ARIIDSS 
function! F@r~ats the 3210 data streaD for a screen 

~rite. Cheeks the IGCREAD bit in the flobal 
eo~tr@l ~l@ck. If it is @w. it sets up 
~ara~eters t@ eall ARIISCMD t@ d@ a SEND and ~ 
~ECEIVE r~~uest. It calls ARIIPFKD t@ d@ PF k~y 
processing. if n~cessary. It ealls ARIIVFY~ t@ 
d@ CANCEL ~erification on the user input. If 
IGCREAD is off. it sets up parameters t@ call 
ARIISCMO to do a SEND re~uest. 

Entry Point! ARIIDST 
function: f@r~ats the 3Z10 data streaM for ~ status 

~rite. Checks the ISCREAD bit in the ~lobal 
eo~trol block. It it is; on. it sets up 
~®~ameter~ to e~ll ARIISCMD t@ d@ a SEND and a 
RECEIVE re~uest. It calls ARIIPfKD to do PF key 
processing. if necessary. It calls ARIIVfY~ t@ 
do CANCIEI.. ~erification on the user input. If 
IGCREAD is off. it sets up para.eters to eall 
ARIISCND t@ do a SEND re~uest. 

SQIP ealls ARIIXITD t@ support a cancel in SQlIDS. It yaits 
for the CANCEL EtB to be posted @r the SQlIDS EeB to be 
posted. 

ARISISK is in~oked in the VH environment by the SQlGENLD 
EXEC. It is a bootstrap Bodule ~hieh is GENMODed under the 
name ARISIS6T. and later invoked by the SQI..ISTRT EXEC. 
ARISISK lo~ds the ISGll code and then branches to the ISQl 
i~itializatioft aodule. 
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ARIN8XN eo~v~rts ~ fi~ed~ll! 
zo~~d deei~al ~t~ing. 

~u~be~ i~ positive iil"Q eo~tai~s ~ mi~~s sig~ 
iH!llber i!l; 11<1!!1ativ@. leaclilm!i' 2;<9rO$ alh'G! l~"t 

len~th of the ~trin~ ~in~luding t~~ ~ig~ 

to Iill% 

M!lmlli if 

l~IOCI[) dllH;1\s idenHf ien \'I",Ud e©llt~i1·l:$). l<ilml!rti'i 
cheei(il'lg i$ t@ '1dl~, ·C!llUIi!li:'. The dHI.:ra<:i:@li:' O,C~ 

dt,!H::k!!d left :!;'igil:l: f''()r: th@ lengtit indiclllhdl by r,<1li'i!j"Ul 
f ili!ld XU. If ull.a1li.@y<!!d ell\,u'a<:tll'lli:'!i.! ~li:'@ i@lllHll elili:leddliil<lI b! 
the $trillf' the ~@dul~ ~@tur~s ~ r~tur~ eod@ of !~. If: 
bla~ks ar~ found and t~ey ~ontinue to th~ end @f th~ ~t~i~~ 

acc@rdin~ t@ the len~th bl~~k$~o 
then a retur~ eod@ of 4 mr~ 

erroneous ~nd e~us~ a return eocl@ of Valid identifi~~~ 
will result in a return eode of @o 

ARlMOEC eonverts an unsigned. unpack@d deeimal e~ar~cter 
$trin~ t@ a ful!~@rd hin~ry integero Th0 d@ei~al stri~f ea~ 
be :;:,,;;:,@ t" <!!i~ht d,arad:@l!:''' l©lIf. If tl1ie I!';b:iIf!!!, ii!il hs'll: 
tha~ €i,ht eha~aet~x$p it must ~ ter:minated by ~ blank 
dHu:<lct1!r. 

MI~FP i. th "LroSflHth, 
ARIMDFP is th~ tyi~ m©dul~ of 

e©~~er~i©1I r©utill1!. 
r©utill@ A~INfLP. A~I~mF~ 

is lion-lUllS user. alitcl i", clI.llI:rOlI'I'u'y used by the DB':,; 
Utility al'lcl IS~l. ARIMFlP is for ROS users. It i. e<l11~cl 
by th "ptbi:zer It@!]tin<l!s: A~IXOiOF liin;;l! Aj:HXOTIF. 

ARlMOi'P !lIS@S t!'ie macros !!$,ISSn1 alld 1,j;!ISFM to perf@ltiil 
prolog get storage (by A~!SYSD1~ a~d ~pilog fr~e 
storag® {by eal!i~g ARISYSDZ • 

ARIHFlP ~s~s the ~~eros A~!CRDG and ARIC~DF t@ p~rf@r~ its 
storage ~by staek stcrag~. the pci~t~r i~ 

I and epilog free A~IMflP als@ has 
Register HI restrided ·co e@lJIril:alin the Gl<~(b:es .. @f I'lDARIEA U;!DS 
eOI\v€!li1ltiofi ~ • 

~~tr~ ~oi~t~ ARIMDfPl 
I'lIlii<::t!@IU AlU:tmfPl r~ncll:'~$l 't!li1Zl 

~@int. 
:uwvn® 

1'li1;,1l!llh>illll:' j>1l!l 

~ l.:!liilill:'!l!etflT>:' 

~iJ1i t ~@!J,'!'JI1Iillb th<llf<letelt ;r~iPlf~i!ltI.:i~t1~t~.<:m 

l@~~t~ ~~t~r:n@~ illl l~N. 

IEi1lby P@illRts 
FU!'i<l:ti@11U 

IIlIiil ~ !§1'i:1!!I 
!15I"1I~1f) ,bt®r!'1l~l 

t~l.ilt 

iIlttrilliJ « 
f:i.@<!ltifl!J 
lI""bt ;,1JIl 
lI:€)PIC®(l;"'fI'tati@i1o 

I\\IIl!!lMl!:' iif!tc illit 
XBti/:!l1@ j,nhlf~u:;l 

~ARnSTR ait~ A~GlEN 

t~i$ @~tlfY pointe 
~@nt~i~i~, th~ E6CD!~ 
tYl~Nlt.i~~" p©ilitt mi;iUH&b~r~, 

t~~ il\\p~t ~hillr~~telf 

t!lit® 'H~tp\llt Pilllfilli'l<!!t<i!1t' 

lir;;; 

t'lt® 

1::,11 t ~ElIliill18 II1' 
® ~i!ltl!lll:'i'i 

'" ~ettll:i(''' 

E~it Elfr@lf~ If Regi$ti!l~ !~ ¢@~t~i~~t 
@ ~1i!t1.ll!.'111 e@de 88 Ihuiienl,,~ - ~!1.1I1I!!l:;>l!1' i1!! 
@ ~!l!tl.lll:'i!t c@d", 12. rtN®nl@.1 ~o l;lll.I!1ll;:,,;lll!;' ii!l 
II> i1!<!!t'll!ll:'1!! e©de 16 ~ 'f@@ llUllfll! di~ i '~@. C:J';i! ~ • 

fidd. 



ARIMflP i~ the SQlIUS floating point conve~$ion routine. 
ARIMFlP is the twin ~edule of the routine ARIHDFP, ARIMDFP 
is for mon-RDS users and is currently used by t~e DBS 
Utility and ISQl. ARIMflP is for RDS user~. It is c~lled 
by the optimizer routines~ ARIXOOf and ARIXOTf. 

ARlMOfP uses the ~acros ARISGTM and ARISfM to perf@ra its 
~rolo~ fet $tor~ge (by calling ARISYSDl) a~d epile, free 
storage (by calling ARISYSD,). 

ARIMFlP uses the macros ARICRDG ancl A~ICRDf t@ p~~f@rm it$ 
prol@r get storage Iby using stack storage. t~e pointer is 
i~ RDA~EA) and epilog free storage. ARIMFlP also has 
Register l@ restricted to contain t~e address @f ~DAREA QRDS 
e@II\1O!!!'ltion~. 

~!'ltry Points lRIMFlPl 
Function: ARIMFlPl performs the c@lIversi@n of an 8 byte 

floating p@illt point nu~ber ill XBMV370 intern~l 
representati@1i t@ a character st~ing t~nt 
contains the external EBCDIC represe~tatio~ @f 
the input fl@atin~ point nu&be~. 

flTNGPT is the input pa~aMeter fer this entry 
poi~t. It contains a fl@atinf point nUMber in 
ISMI31@ internal representation. CHARAC~ and 
lEN a~e output pa~ameters for this entry point. 
CHARACTR is Ii chll,u.e1:er string e@ni:alilllill!J the 
EBCDIC representation @f the input fl@atin~ 
point nu~ber. lett justified. lEN is the 
length of the returned strin,e The ~aximum 
lell!Jth is 21'1. 

Exit Normal~ Character represemtati@~ i~ CHARACTR and its 
length ~eturned i~ LEN. 

Entry Point~ ARIMflPZ 
Function: ARIMfLP2 ferfo~m$ the conversio~ of a lite~al 

strin~ (EBCDIC c~aracters) that represents ~ 
floating point ~umber into an 8 byte floating 
point number in XBM/310 internal 
representation. 

PARMSTR and ARGlEN are input parameters for 
this entry point. PARMSTR is a string 
containing the EBCDIC representation of a 
floating point number. ARGlEN is the len,t~ of 

the in~ut eharacter string PA~MSTR. flTHS is 
the output paramet~r for this entr~ foint. It 
is & doubl~-pr~eisioft tl@atinf point mu_ber in 
the interfi~l $yst~~ 310 for~~to 

E~it ~~M~l~ If ~~~i$ter 15 co~taimsg 
@ ~etur!~ code @* Proeess::i.nf @kay. 
® ~etul:'n code 4: Si~~ifie~nt difits ~ay ~ l@st. 

Exit Err@l:'g If ~egi$ter 15 c@ntains: 
@ Return code 6: Und@rfloM - number i$ t@@ small. 
® Return e@de 128 Ov<ll!rfl@~ ~ nuft~r is too l~rg@. 
@ Returw cod® 16g T@o many digits. 1>2). ift the 

@lq'oliumt field. 
~ ~eturn cede 2~~ length > 3@. 
@ ~etur~ e@die 24, Sy~ta~ e~r@r. 

A~rMfMT i~ t~e ~e$sage formatter routine. Th@ Bessage 
f@Em~tter ~@trieves a B@ssage ~@E li~@ @f a multi-line 

} a~d ~ubstitutes any call@r-pr@~ided message 
inh th !Ulssag!l! (@r UM). It is; tile hlii'! i'i@dule 

@f fo.iHYMOS llIi'idi ARIIfOR ~lI1I<ll is use~ bi load 1!odules loI~i-eh do 
~@t ha~e stack storage. Usin~ the eal1er-prc~ided ~ess~g@ 
number or SQl e@d@, the message index @r SQl index table is 
searc~@d t@ locate the message ~@dul@ c@wtaifiing the 
lile:;;$a!J~. 

MSGID, BUFfE~. ~nd VARl~l ~re input p~rameters for AR!MfHT. 
MSGID contains the re~ue$t~d liles$age/S~l code number. a 
indi~ati~g tft@ SQl code a~d f@~ ~ulti-liwe messages, and 
line ~e~uewce wu~ber (lille se~uenee nunber can be either @ 
@r A for first line of lil@ssage, 0 is foreed to 1). BUFFER 
cowtaiRs the $tructur@ length. the unused flag fields. a 
field t@ return lilessage line length. and a field to contaiw 
the retu~n~d message line. VARlPT is a pointer t@ the 
VARllST $t~ueture (or null if n@ VARlISl). VARlISr tells 
bow many va~iables are pas$~d aft~ contains the length and 
addres$ @f eae~ variable. A special NaVAR flag re~uests 
zero lengt~ SUbstitution. 

T~e @utput f@~ AR!MfHT isg 
~ Re~uested ~essage @r ~es$age lin~ and leftgt~ iw buffer 

strueture (return codes @ - it) 
@ updated line sequence nu.ber in MSGI~ fie~d SEQNO 

Iretu~n e@des 0 and S» 
® Message A~I058E in buffer structure {return eode 16» 
® NONE (return code ~@~ (F@r ARIMSMF. also ~~turft code 

24D 
® ~ll!tYrlll e@<lie iill Register 15 ~selll "Exit Normal" and "Exit 

E&'li:'cr") 



Exit N@li:iI!iilll: 
® Retuli:~ code @: M€ssa,~ l!ft@ ift buff@li:. n@ @li:li:©lI:S. 

aOli:~ lines to ~essa~e 
~ Return (ode 5: Message lin~ in b~fter. ~o erli:@rs~ n@ 

~Oli:e lin~s to messag~ 

Exit Err@r! 
® R@turn eocl€ ~g Messag~ line in buffer. ~Oli:~ lines t@ 

•• ssale, and .assag. lina has truncation errar Itao 
for bufferl andloli: substitution failure «&nnn. 
appears in the linel 

@ Return coda 1Z: Messaga lina in huff€r, no mor~ 
lines to messal~. ~~d mess~g@ line h~s tr~~c~tiooo 
~~d/or substitution error 

@ Return code 16, Error Message in ~uff@r 
•• ssage/SQL cada nu.bar and r •• son cade 
~hy .ess~ge could not be retrieved, 
(ARIHFNT/ARllfOR error) or error m8ss.g€ in buffer 
give. ill reasan coda identifying ~hich MSGXD field. 
eD~tain ilWilllid values I AIUI1Si1f d.teded error -, 
results in 511 ~assage]. 

® Return coda 20: No ~essag@ i~ buff~r due t@ inv~lid 
call@r para~eter (null address or buffer less tha~ 
~ini~um ra~uired size). 

ARIMHEX converts a fixed{311 bin~ry inte~eE to a 
printable hexadecimal stri~g. &eros are ~@t 
!j'enerated (thus a binary ©IU! pl/.'Qduees a one byt", stlrif!!!i ~itI!< 

the eharacter onel. If the binary input is ~er@. the output 
is a one byte string yith the char.acter ~eroo 

AIUMPRT is th SQl/DS haee fonathr print routiM, It 
outputs a print line to SYSLSY {V5E! @~ SYSPRXNT «vt~l. 
ARIMPRT also updates the line eount~~ i~ t~~ ~RIMfCT 
Iforaatt@r control tabl~l. 

A~IMPTT i~ ~ trae® for~atter interM®di~t~ module i~ th® 
module chain that outfuts a formatted Op Tr@e block, its 
relocation directory. and subsequent spae~ blocks! if 
present I as part of tll® off-lili'H! tra-c@ fUllction of till@ 
SQl/DS system, ARIMPTT takes the trace blocks containing 
th", OF' Tree, relo<:atiolll dire<:tO:IlI:ies, omd space bl@cks, TSl<I!fi 
it ~~c©nstru<:ts them i~t@ t~~ (hai~ed t@~aat (s~~e format 
used by the ROS component! as ioll©wsg 

0-1' '1:1<.'<\<", bl©d: 

!l!el@c~U.@11l Di1i.'@:ct@l1:jf - F'@ii.!'It~!\: t<ll t~is :!:J,l@d('!Ii 

rel@e~ti@11l dir~et@ry. 

~@xt Sp~ce Bl@ck - P@i~t@r t@ t~~ 11l~~t Sp~~G ~l@ek 
ill, Ue eb,ilt. 

SPii:I<:4li 81od<; 
Has th@ sa~a type @f p@il1lt®~s ~$ tu~ Of T1i.'@~ bl@ek. 

A~IMPTf r@c@ives ~ 
ir:; 
stol!:'age. 

in ill tubl@. 

t@ ~ bl@ek @i d~tm @Il, ~aeh ®I1l'li:ry. 
t~is d~t~ ~md th@ bl@ek is ~~v~~ 

1b~ st@r~g~ ~ddres$ ~~d l~nfth is sav€d 

Th~ bl@eks ~re tra<:e output fr@~ 'li:m@ 
tMili'l mEP !Stage i~ 

tbe p~r •• r and past-vlaw
aptl.iz.tlanJ consiats af only Dna black 
Bloek L Aftilll!:' opt:hdz",UOlh 

an €lvan nu~b.r of blacks. blo<:k .1M.YS • 
diradolJ.'Y pilllr<!!d ~i tit It. Th<!! f iX':;;t hlock illi> 
OF' Trea. 

A!UMPn b; tilt!!! h'ac@ fOlJ.'iIlillttel!:' entry 1\ll@<iula tD 
",hici~ will aetuaUy do tnle forilluttill!j of tl!l<i! 

Bloek. It Is the <:Dntrcl far •• tter 
farmmtter ~@@ul.s .~ re~Ylr.cl to perform 

farmatti~g fu~ctia.$. 

fu~ctiall'ls thi~ 
af til.. ~, 'Tre", 

a~ma~~~d ~.x <:a~t.mt~ af 
the ,lobal structure, 

tile atiH!!: f@l'l!lattl!!r l'.lodul<i!$ 1£!fIc.. piilisllieci! £IS .Im 

them. to initialize the tables Mhi<:1!l cl.~<:rib.s 

th. )JI@dules: 
Trl!l<i! :and t~. 

eallill'lg U. 
iSp.df,i,c 

IHH~es Bnd Tree d<i!;s:cll'ipt@I's limdl to .<::'ll~!ir. ill!ul, 
.tara.. fOE the vertex tabla. 

Thl!! datil'! t@ b. f@E!ll<lltt ... dl il> ~ltg<llll1li:J:€Hl1 ill!!! fon©~$ 

~ irx@E! Sloe& 
R®lioc<!!1i:iol'l ilJirl'f!<::1i:!IllCY - P©illt~lY: 'to Hill" bl,1l>cil( '$ 

lC@l@eatioll dir~et©lt'y. 
Next Block - P@bd::@il: t@ till@ \m,'l:1,cl; sjpaee bl@d: 

ill, clilail'l. 
SP<l<:!;l Block, 

Has S<lim~ tYlPllI of p«:d,ll1lt!!rl'ili !u. tlHl 01' Yl'<S!", 

PJUIiPTf:: b th!1; hillel!! formatter,' 1!lil\bl .:'©lutb® f(llE ~i,\\llJdl1!fI t:lu~ 
01' Tr<!HI .md til<\'! nsuH ill VI!';~"''lltITBo AJ!I!1PT2 is ill 



the ~odes of the OF Tree. ARIHPT2 ~~lks the Op Tree 
top-down, left to right. For each vertex, a fiode number j 
is assigned, Also, the j-th entry of NODUMTB is fillecl ~ith 
the block. index. class. and type Ifar Rodesl. 

ARIMPTJ is the trace formatter Op Tree space hlack formatter 
module responsible for the formatting ofg 

a Relocation directory blocks of the OF Tree and space 
block 

* The control block chain in the space block 
e The SQLDA control block in the space black 
G The cursor list in the Op Tree block 
~ The input variable list in the Op Tree bloek 
@ The output variable list in the OF Tree block 

ARIHPT4 is a trace for~atter module ~hich formats the mode 
deseriptors found in the OF Tree block. The table DESCSTR 
contains the name and size af all th. known node 
descriptors. When ARIMPTI finds a descriptor in the vertex 
table VERNUNTB, it calls ARIHPT4 to for~at and output the 
contents of the descriptor. 

ARIMPTS 

ARIHPT5 is the trace formatter module af a DBSS scan control 
block and its associated structures. The far~atting is 
kicked off by formatting tbe control black for a particular 
DBSS scan. As the formatting proceeds through the control 
block. other structures linked Dr chained off the control 
black are formatted. Internal procedures are used to format 
base structures, domains, key domains, and search arguments 
nested within a base structure. 

ARIHSCf converts a fullword binary value to its character 
(EBCDIC) representation. The resultant character string is 
16 bytes long and padded on the left yith character %eras. 
If the value is negative, a minus sign is placed in the 
first byte of the string. 

ARIMSCH eO!l\lerts a 1lialf~orcl binary value to i. ts e!la~ad:€ir 
(EBCDIC) repres€!iltatioil.. TllIe reslIlIltant ebaracter stril'lg is 
eight eharaeters in lel'lgth. padded on the left by charaeter 
%eI:O$o If the input value ~as negative, the first character 
is ill minus sign. 

AIHI1SHf is tile SQllDS SQt ussage foru'i:ter lC<:Hrl:ille. It is 
the linKage module for the SQl IIlIser (PREP. ISQL, CBSU) and 
the SQl/DS common litessage formatter routine (ARIHFMT ior 
PREP and CBS utility, ARIIfOR for !SQl. ARIlfOR alld ARIMfMT 
use the elltrf foint ARIMfHTI. ARIMSMF formats the SQl 
messages for display by the user. Syste~ SQl ~essages are 
composed of system SQL message lines (contained in message 
text modules) and SQlCOOE descriptive text (contai.lled i~ 
SQlCOOE text ~odulesl. 

1. The executioll of a SQl stateme~t often results in mare 
than one ~ritten message. ARIMSMF determines the correct 
messages, message call se~uence. and message argUMents. 
Xt then returns the caller a return cocle stating there are 
more or no more lines to be returned in the buffer structure. 

2. Any SQlCA dependencies (as far as message processing is 
concerned) are isolated to the ARINSNF routine. A S~lCA 
change does not affect the SQl user's call format. 

The first ti~e ARIMSMF is call@d, it examines the range ef 
the SQlCODE [<, =, or > O! and the SQLWARN flags in the 
SQlCA Ithe MSGID structure should be set to ~ero to 
determine which message to obtain). Fro~ this information. 
ARIMSNF fills in the VARlIST structure. Then it calls 
ARIHFNT (PREP, OBSS, CSC, and CBS Utility cammon system 
message formatter routinel or ARIIFOR IISQL cammon message 
formatter routine, entry point is ARIMFMT). The return eode 
is e)(<!llilineci. 

If there are ~are lines to the current message. ARIMSMF 
propagates the message number id on the frollt of the message 
text in the bufter. Then ARIMSHF returns to the caller ~ith 
the return code = 0 or 4 (more linesl. 

If there are no more lines to the current &essage~ ARIMSMF 
examines the last message number called for and the value of 
SQlCA and MSGID fields. Then ARIMSNF sets the returll code 
and ~SGID tor either a subsequent call or for the elld @f 
message processing. 

licensed Material - Property of IBM 



ARIMSMF f~~~~ts th~ SQl ~essag~ numbers 50@ ISQ,l 
successful». 501 !SQl uaKning~. 502 (SQl uarning I. 
(SQl error), 504 ISQl supplemental error informationl. and 
511 (ARIMSMF internal erro~l for displayo 

NSGID and BUffER are input parameters for AMIMSMfo NSGI~ 

contains the requested ~€ssa~e/SQl code number. ~ flag 
indicating the SQl cad. and for multl-lina .es.a, ••• and the 
line se'luellce number {:!.ilH' se'I!'JeiltCiIJ ilIum!:;el:' 'C@11l l:Hl! .. i '!:lielt @ 

or 1 for f irs'!: line of , @ is f oreed t@ l L BUffER 
cantains '!:ba structure , the unu.ad flag fields, • 
fiald tD return nessaga lina langtb. and" fiald to cantain 
the returned massaga lillie. 

Tha output far ARIMSMF is, 
@ Requestad messag<!l <n: Illess;)!!)'. lin. and l<!!ngth b. i;)\,"ff.r 

structure !return cadas C - 12) 
@ Updated lin. saquenca nu~b.r in H5GI~ field SEQNO 

Ireturn cades D and 41 
@ ARI058E in buffar structu~e !retur~ ~ode 16} 

return code 21:l) ! 1"01' AIUtlS!1f, "lso retu1l'!\ cod!! 

'lI lRet'<irll code in ~e!Jfis<bl!r 15 !see "!Exit 1-101',111.'11" ~nd "lExit 
E:rxrJ;tU D 

Exit Normal: 
o Return code @: Message lil'l4! 11\ butfer, 1'10 errors. 

nora linas to •• ssaga 
• code 8: Hessage lina in buffer. no errors. no 

line. t«) l!\essaga 

Edt Error 
.", R·atll!:n code : liessage lij1jfl ii'! l:n:riff@r. nl{lre line!!; fm 

.'.ssage, a,'1d llIe·ssage lin. !UIS l:nmcati<:m I.n:ror ! t<:J{l 

lang i or buff !Ell\:' I :t!nd/oli' subs'!::i. t,-,t j,t'iI f ",11ur", I lIU!I'!. 

still appears il'! the line) 
Returl'i cadi!! 12, Message ]. i"e i~i 1),1ft 'ill!:, no l\\o",'1!< 
lines to messaJ., and .essag. line bas truncation 
and/or substitution errDr 

@ Retul:l'I code 16: Error llul •• alJ%! 111l buff Illr that g .1,\18. 

nessage/SQL code number and rea san cad. identifying 
hlhy message could llot h. retrieved. 

iUHl1fl1T/ARIIfOR err<f:>l:) or ,arro]" 
gives a reasan code identifying fields 
contain invalid vah.!es {AltIMSMF deteehld ~n:or -
results im 511 ~essageJo 

'IJ j;/etlll'n code 20 ~ No 1ll<l!SS<lg0 i)1 buff Olr dl.H! to inll<illid 
<i:alleli: parameter I intill :t!ddr@.ss or !:mff er less tlHUIL 

~inil1\ul1\ re~\lired size!. 
Return code 24: Ul1r,~cogl1i:.;"cl r!!!'i;\lrn code froiil 
AJRlliFMT • 

f'l,metil(ms! 
100neratad trace tap. Ifor .x •• pl~. 

decoding, dilrlta (;ol'iuersiofls, €tc 0 0 

• Allaws ~id. range of output selectivity. 
~ Collect. t~e data and pass •• it private 

routine. [for a ••• pla. ADS trace far •• ttar •• 

AIUN!HHl i~ U. me!;;",.g. l!lo<:!lllla for t~. SQL/IlIS (;Ol!l.tEIQ)! U]SC I 
It cOllltaiilS all IHlssa!f<!s iss~~!Eld by lll(;<lules af 

III!llU, lllS eeEtai!'! e().m"~ ll!es!;;ag<l!S i",s",ad bv modul@s 
Illora thlllR Dille 5QLr~S compalilant. All .essages 

lIav8 l!li!ssaga IIUIllIlH!rS the; )tallg. 000 through 

ARIM201ll is thiil I;:\\!!ss©\ge mad\lllfrJ f@"!!: !JBSS CQ~I~'CIil.Iil·L Ii: 
,ccFltain$ all .essagas issued I>lf l1lod[ulii1s 'f!,f the DBS'S 

All 1iI<!!ssag"$ irl tl1!is .",)/;\\ul,,~ 1.Il:Iva ll.SSi:!!i'~ !,tlj;\bilrs 

ra~g~ ~OO throug~ 2990 

ti.RIM50()) i~ t!u~ 5G!l "@SS;;;!!,, m,J(lul® m;ers of 
contains all S'lilt il!@ssages Uiis llHHh.ll@ d00S 

cOilltain SGlLCOOE <liescripi:iv<!! text, j1.1si: SQl l\\essagss 0 

SqLCDDE descriptive text is cont.ined in the messaga .udul •• 
ARICmtH through AIUQM09L Thill Iltessag@ mUlbel:s reserv"d if""r 
US<i! in tl1ll!\; module lilll ill'l i:t~e l:ange 'SIHI !H 9 0 

ARli1520 is the ~Hissag. lIIod,,].@ fOil: 
cDmponent. It contains s11 •• ssage. 
GENtiH. as !.J~n <£$ th", ADD I'lBSPJilICE 
~essa~~s this ~Qdule have 
520 tlH:OU~11! 529" 

ARII'17!l© i$ tll~ !MlSS<l!)'!1I 1iI@ci,!1", 

contains all messages issued Modules 
componento All messages in this 

tbe range 7000 tbrougb 7999. 



ARIMSOO 

ARIM800 is the message text ~odule for the SQl/DS DBS 
Utility eoaponent. It eontains the text of all messa,es 

498 SQlIData Syste. logie. Volu •• 1 

i$SU@~ by t~~ DBS .odul@$. All ReSSa~@$ defin~d in this 
~odul@ ~av@ ~essafe nu~~ers in th~ range 80C through 899. 
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PREP ""' .. "''''" ... 

ARlf'ADR 

ARIPAD~ p~~forms the COBOL ~ddr~$$ fun~tio~o 
ARIPAD~p alo~g ~ith • is link-~dit~d with t~e use~'s 
COBOL run-ti~~ routin~. 

Entry Point: ARIPAD~ 
Fm'lctio:ru ARIPADR previd'ils ,m "ADDR" fUll.cti@li'i 'I:@ COOOL 

The addx~sse$ of the variables ~re plmeed i~ 
the SQlDATA slots. 

Entry Point: ARIPADRl 
flllndi©lu ARIPAOIH tl!<? Sillille fUi'tct!O!1 allS Al'n:PA!)~1 

except nan dIes the SQlIND field. This 
field foIlo~s the S~lDATA fiel~. 

Ent~y P©i~t ARIPAOR2 
functio~: ARIPADRl is 

tille <tddress 
rautine that put. 

PARm l©eatioY\l. 

AR!P,l;.R!'d is a macro eO!ltail'Ii!l!l' cad<l! and d",,:lalraU,Dl1I$ that 
perfe,rlll tile pal's. af tile PREP illput PllltiiilU!1:®ltS. lhi:;; Iilael"@ 
needs to be prl.!ceded by a modula ~OC stClt"IHmt along with 
"my DECLAREs that ',liB be used that arB ~ot in tlHs c0'i'l! 
code. ARIPARM needs to be falloyed by 

1 Ail internal pr@eedm:a caned ~ISGOlH that 
.assage handlin. fDr the madul. 
thi~ ?itaer@ 

<: eode that lHl.d", 'it" iDllo,J 'l:l:Ie l!lifld of 
PlCi:>Cildlll'. MSGOOT. 

ARIPCIOI cheeks ident,if i'ars f Ol;;' "",Hd c(mtel'Uts" 
checking is 
checked lett 
field 

to tiH! call<llr. Tile d'l<lraei:er 
rigbt for the length indicated 

If unalloued chaEac'itelrs are found 

l8ng'ith 
( ) is 

~,an!l'tb 
em'blllddad 

til", so:Jt lng', tlu! module return?!; a rl\!tu:rn e'Hil@ of Ii 
blal'Uks aEI\! found and they cantinue to tbe and ot string 
according to the length spacification Itrailing blanks •• 
then iii l:'€'hlrn c<{Hi@ of "" is set ~ Eillbedded blanks ;)lre 
arroneDUS Bnd causa. return coda of 12. Valid identifier. 
will result in a return code 00 

lieensed Mahrial ~ Proll'€rty of lt6i'1 

ARltPeVf convert!i; :a! f~llbJ(l~<lI billil<ll'l' vi!ll'lilill its dlGu:a<::t<l!!li:' 
U:StIHC] r8IPresi!!fttl1ltion. It is e<lne~j <:mly !coy lIlt~dul€B tlliillt 
do not h:a!ve STACK The resultBilt e~BlC.ct.l!;' $t~in~ 

is 16 bytes lon~ ilmd on '1:11", left Mit!> charilctey: 
:<:el'Os. !f til. IPahHI :;;;ijl'n I:;;; 1!'lac@d irl 
t~~ fi~st byt~ @f th~ 

lRIPtVH COl1,l$@ltt$ <ll P;aliu©l:'ti1 ll:b1; 4!iJ!.11Caet@li: 

i IEBtl)!!::» It<l!plt<!l,,, €l'Iltat i<J1lt 0 :[-1: is eallil!d I:mly 1~l! ,.od!ul"'$ tl\ll\t 
do> !lot hav€ STACK :o;torage. Tille ltesul toe,nt ,~l'i"lra'et'H: st:c in!!," 
i. eight characters in length padded l.ft by 
ebaEBcter zeros. If tba input 
sign is placed in Uil'i1 firs\: bvt® of 

ARIPCVP C<Ili1llleltt:. 'f1 poiilt<!l~ 

EBCDIC) r.presant.ti~n. It 
do 110'1; have SlJilCK $to!:ale. Thi"" 
ibyhs long. 

il\RIPDCF is; passed GO FOlHRAN i!lp~cifir:"':H"E s'i:O!te!H!l~t till\!! 
SQUX:Cil SCa!1IHlr ! J\l!lPSQf l has iclerd:if 
containing host variable declarations. 
all \lGllidi ~o.t "Glriables 1'Ind fi'laces inionu:d:hm ahotlt t~eil 

i nallA., tv!'>;!! lilm!j"i:h» ifj '" declarf~ DClUST} stl:llc'hn:e. 
Glra not recognized GIS bost variables 

IIX;!! j',gll<"red. 

Al<!IP[)lYA i:;;; UHl! A •• e~.bl"'lr 
contains dU.BY axternal ~ntries 

It has no meaning for 
input to tbe linkage 
As.elli.!::l!!r PRiEP. 

Certain rAodul~s ~\~v~ l?€!e~--a 

SQlIDS eomponent~. 
of otl'l!!l' modules. ~roen UlOS@ !1({,H!ul"s:: 
companent tbey will not be part 

0xtarn51 .atria. 
got IEsed 

],id 
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Sin~e the linkage editor tries to resolve all address 
constants, the entries of the non-linked Modules will appear 
as unresolved, nouever, these unresolved constants are of n@ 
eonse~uence. 

To avoid misunderstanding and t@ obtain clean linkage editor 
output, all address ~onstants uhi~h must appear as 
unresolved are pla~ed in this module as external entries. 

ARIPDYC 

ARlPOYC is the COBOL dummy entry routine. ARIPOYC contains 
(dummy) external entries only, which never have to b~ used. 
xt ~as no meaning fer PREP, and is used only ~s input to t~e 
linkage iPidi tlOr to obtaii'! ill. (hom Hi'll< lIIap of il,s$emblil!r PREP. 

Certain ~cdules have been designed fer use in different 
SQlIDS eomponents. They sometimes refer to external entries 
IOf other modules. When those !iloclules are not used in this 
componellt tlley !lUI i'!lOt be part of tile link ibcok. 

Since the linkage editor tries tc resolve all address 
eCl\stants. the il!i'!trles cf the ilIOn-linked !1Iodules uill appear 
as unresclved. hcuever. these unreslOlved eonstants ar~ of m@ 
consequence. 

To avoid aisunderstanding and to obtain clean linkage editor 
output. all address clOnstants which ~ust appear as 
unresolved are placed in this ~odule as external entries. 

ARIPDYP 

ARIPDYP is the Pl/I du~my entry routine. ARIPDYP contains 
(dummy! external entries only. uhich never have tc be used. 
It has no meaning for ~EP, and is used only as input to the 
linkage edito~ to obtain a clean linl( .ap of Assembler PREP. 

Certain ~@dules have been designed for us@ i~ diff~rent 
SQllUS compone~ts. They someti~es refer to external entri~$ 
cf other ~odules. When those ~odules are not used in this 
compcnent they will nat be part of the link book. 

Sine~ the linkage editcr tries to resolve ~ll address 
constants, the entries of the ncn-linked modules ~ill appear 
as unresolved, however. these unr.sDlv.~ eonstants are of na 
eanse~u.nc •• 

To avoid ~isunderstanding and to IObtain (lean linkage editor 
output, all address constants whieh must appear as 
unresolved are'plaeed in this ~odule as external entries. 

soc SQI./Oah Systelll lCJie. Volume ! 

ARIPDYT 

ARIPDYP i~ t~e fORTRAN dummy ~ntry routine. ARIPDYT 
~ontaiws IdumlllY) external entries only, which never have t@ 
be used. It ~as n@ meaning for PREP. and is used only as 
input to the linkage editor to obtain ill clean link map @f 
Assembler PREP. 

Certain modules have been designed for use in different 
SQLlDS eo~ponents. They sometimes refer to external entries 
@f other aodules. When those modules are not used in this 
eomponent they ~ill not b€ part af the link book. 

Sii'!ee tli<!! linkage <!!dH:o!:" tries t@ resolve all <llciJdress 
eo~stants, the <!!ntries @f the ~o~-linked ~odules ~ill appear 
as lJi'lres@lllJle<ll. IDlO!3eIPer. 'these unresolved eonstall.ts are lOt iU@ 

el(lnseque~ee. 

T@ ~v@id ~isunderstai'ldinJ and to I(lbtai~ elean linkage editor 
output. all address constants !3liieli ~lJst appear as 
unresolved are placed ii'l tllis ~odule as extern~l entries. 

ARIPEIF 

ARIPElf is the ~aer@ that handles SQI. interfaee calls fro. 
fORTRAN at exeeuti@n ti~e. 

AR!P!£!FA 

ARIPElfA is tlie Assembler input [PREP output) that handles 
SQI. i~te~fae@ e~ll$ at executiow time. 

ARIPEIFP 

A~IPElf~ if t~~ PREP inp~t (PLIS output! that ha~dle$ SQl 
interface e~ll$ at FORTRAN execution tiRe. 

ARIPERR 

ARXPERR is c~l!ed ~~enever the Assemble~. Cobol. ~nd PlI! 
PREP modules encounter ~n ~rror. It ~uilds the SQlCA 
$tr~etur~ usi~g the inp~t pa~a~eters passed by the PREP 
~@utin®s. It i~serts the mod~le name. the RDS eoae. the 
SQlIDS code. and ~essage to~ens ~if any). 
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ARIPFIX 

ARXPfIX i~ the first m@dul~ e~ter~d in \~ ~lt i~ not ~$ed ~t 
a1.1 ilil. \lSI: ~. This Mduh pieh up III U~t @f tll:l:~@ ifl@int@&$ 
(@lbtad.iI@d via register OL Tb<ii! ti:i::;;t points to ~ "lias!! liIilIlUl 

indieatiilg ~hieh PREP is t@ !be i!il.voke~ «e@mmillild name) the 
second t@ the start in, address of III chillracte~ string 
cCl'Itainin!j' PREP parameters spedf ifldl by U!I!! user and tlu<!! 
third t@ the byte past the last character ilil. the string 
!referred to as the ending addr~$sio The ~t~~ting and 
endin~ addresses of the 5t~ing @f user-specified PREP 
parameters ~re compared to see that the e~d is 
the sta~t but not gre~ter than the ma~i~u~ 
allo~ed. Then the string of PREP farameters 
are put into a structure ~hich is passed to the in~oked 
PREP. finally, the correct PREP is invoked bV ch~ckiwg the 
command name and calling the corresponding PREP. 

ARIPlTP establishes the length and type inf@r~a~i@n i~ thw 
DelLIST for decl~r~d host ¥a~iabl@s in Pl/! PREP. 

AIUPMSf' 

AU uessages: <il!'~ ~ri Hen i'r@1< AIUPrlSi'. bedtll ARI"""" PREP 
mEssages resulting from PREP-cl~teded erli:@r,,; ll'li'ld ARL 0 ". St'lt 
messages resultill!t fr@ll! SQlCODEs ll.'etm:l'Ied ill1l the SQlC.;\ 
structure by SQl/DS. 

ARIPMSH is the ~essag~ halldler for t@ii! SQllDS COBOL. Pl/I. 
aml Assembler prel'll.'oeessors" It detelrlllines t'i1l€! type of 
error Ifro~ MSGPARM} that the preprocessor ~ne@unte~&d. 
Theil AIUPMSi-i puts o?Jt the 1!\I!!Ssillge to the SYSlST I VSE J 
or SYSPRH-lT I '\I'M I if ile illnd, if , to th SYSPtH II/51: ~ 
or SYSPUl-1CH I \flU .;;r SYSIHH f n~ 0 It ;;;al:!.s ARU1StlF to 
handl~ all SQl errQr 1l\essag~s. It calls ARIMF,1T to ~andl@ 
all other error messag~s. 

ARIPMSi1 is the m&ssQ!l',l! module fer "1:11<'1 SQllDS jf>ltep:roc®l!>;:;©lrs. 
It eontains all the messages that the preprocessors «;a~ 
issue except for the SQL error ~essageso 

This !Hlclule eOl'li:aills !'IO executable e"d~. It:to; IU,Vfi;;: 
bl'ane&HH! i;(lJ from "my IMH:lul<1!1. ARIPMSM is o!'lly leef ~r!!iI'Ic!'!d i:l)f 
th~ message f(lJr~atter ~odule (ARIMFMT • 

liee~sed Material - Property of IBM 

l~IPMVl m@V~$ ~h~r~et~~$ l@~g~ f~@~ t~® $@~~e~ ~t~i~~ t@ 
th~ tar~et strin~. 

ARIPPlf is t~e Pl/S $@urc@ t~at handl@ffi SQl i~terf~e@ ~al1$ 
at fORi~AN PREP tiae. It is in~ut f@r ~ Pl/S c©~~ile. 

ARIPPIF~ 

AR!PPIf~ i$ the Assell\ble~ 
SQl inta~f~c@ ealls ~t 

[~EP @\it~lJt) th(;1!t !ICllLl<illl!ls 
~EF U.Sl~. 

~ij;!IPPI!'P ilil tJile 
i~terfa~e e~lls @t 

~ PUS o'!!tput ~ tiiOllt ~a1!~dla$ SQl 
P!(E!:! tip,e. 

ARIPPRA is th~ ~~i~ 
AiUPPRA tah~ !11 

Assemble):' 
lhll! \\ao:&ra!1l 

lR!PP~C is t~e ~ain ~@~ti~e t~e COaQL 
ARIPPRC takes " USiIl!l!:' GlppHeati@:n pl'olj'l:'<ln 

Mith <1!l!lo<!!ddedi Still ~t .. tel!i<ll'd:s iJ:li .it <l,IH~ rr,@eess!!s th~ 
!rlr"!),l!:'<lll1l. It ilil eXllleuteci s@ it accII'sses <i !:>,<!s@ 
aceording t@ '!JIll! SQl. shtf!!!Ili!l'!ts 

A~IPPRF is the >liab i:@uHI'il@ th", H~"I'f<'iU{ 

!'/;!lrfm::lll;'il tile 1I'@11c"'il'!!lf eo::mt!::cl iU!HrHc!I!ia 
<iIHIl 

" 
ill! S{;<lnnel;; t@ !!',j!t Pl{EP "a~©!'le1l:e)t ~'Olltll!!$ 

'I;@ C@I'lFi':i!{:;'1;: 

SQl i~te~f~cl!! to c~l!!at~ ~~¢~r~~ 
SQL sta'i:elltl!!!'!t ,,':;<J!!I!'I<J:t' idl!!i1IU.fl' dl!!{;l<&~e,., 

~vg~@~ ~rg~i1Ii%ati@!'I ~ijl 



@ Merges uorkfiles t@ final output 
e Calls SQl interfaee to coa.it/rollbaek access m@dul~ 
e Writes final sumaary aessages. 

ARIPPRP 

A~IPPRP is the mai~ routine @f th~ PlII pr~pr@eessor. 
ARIPPRP takes ~ user application program ~ritteft i~ ~1I1 
~ith eabedded SQl stateaents in it and p~oeesses the 
progra~. It is executed s@ it accesses a data base 
according t@ the SQl stateaents in it. 

ARIPRDID is link-edited yith the VSE application progra~. A 
e~ll to ARIPRDID ~tSECT ~am@ of a@dul@ ARIPRDID) is 
f<l'!i'i4i!rilltO!!d by tll<ill PREP' process. AIUPRDID d<llltO!!l'l!d.II'!.1!$ if th~ 
6atdl ~<lsoure® Manage!: is lO<id<illcl. It' the Batch Resoull:e® 
~ilInager is not loaded. ill tDlOAD is issued and ARXPRDID 
branches to tile Res@urce Ma~ager. If the Resourc@ Ha~agel' 
is l@<ided by tllis task, ARIPRDID si~ply bra~ches to it. 

ARIPSCf scans through tile PREP lParill~eters ~hieh are supplied 
t@ thO!! fORTRAN SQlIDS IPreeo~pilell: via th® EXEC Jet card @r 
via a VM/CMS EXEC. Xt scans for the required para~eters 
'USERI~' or 'USER', 'PREPNAME' or 'PREP'. 'CHECK'. 
'NQCHECK', 'KEEP', 'REVOKE'. 'lINECOUNT' or 'lC', 'PRINT' @r 
'PR'. 'NOPRlm' @r 'OOPR'. 'PUNCH' In: 'PU'. and 'OOPUHCH' @ll." 

'OOPU'. It also scans for unknoui'I @r misspelled key~@rds 
and flags t~em as errors ~ausin~ preeompilati@~ t@ 
t~r!llinate. 

ARIPSCN scans through th® Assembler. COBOL, and PlII PREP 
para~eters that are supplied t@ the SQlInS pr@pr@c@ss@rs via 
the JCl IVSE) @r EXEC (¥MI. It scans f@r the re~uired 
'USERID:' and 'PREPNAME=' keywords and for the option~l 
&eyuo~ds 'CHECK', 'NQCHECK', 'KEEP', 'REVOKE'. 'lINECOUNT' 
or 'It', 'PRINT' @r 'PR', 'NQPRINT' or 'NOPR', 'PUNCH' o~ 

'PU' ,'NOPUNCH' or 'NOPU', and for COBOL @nly. 'QUOTE' Oli: 

'~' and 'APOST', It also scans for unknown (@r misspelled) 
keyu@rds, that ARIPSCH flags as errors eausing preprocessin, 
t@ ter.inate. Defaults. if used, are set in this ~odule and 
are 'KEEP'. 'lC' = 60, 'PRINT', 'PUNCH', 'QUOTE'. and 
'OOtHECK' • 

ARIPSQA 

£RIPSQA i~ the ASSEMBLER SQl scanner. ARIPPRA eall~ ARIPSQA 
t@ sean a uselt'~ program. l@cate SQl statements and host 
v~~i~bl~$. sftd send the SQl state~ents and host va~iabl~s 
b~ek t@ ARIPPRA. T@ d@ this, state~ents are read fr@~ the 
~ser'$ rr@gram one at a time. A sean is aone for the SQl 
t~!f~er e~~raeteE$ 'EXEC SQlo. 

i~is module is entered in @n~ @f t~@ ft@des: 
G FiEst ~ass - Sean only f@~ BEGIN DEClARE SECTXON and 

END DEClARE SECTION. Send back the host 
v,u:iabl<!ls. 

® Sec@n~ Pass - Se~~ for SQl stateaents. 

A~IPSQC is t~~ COBOL pEep seanneE. ARI~PRC calls ARXPSQC t@ 
sean t~ro~gh ~ U$~r sourc® p~ogram looking for SQl 
$t~te~~~ts ~nd ~s~r-de~l~red host variables. Thi$ ~@dul~ i~ 
e~t~red in @~@ of $eve~~l modes: 

... [FRSTHODIE: Il'IitiaHz·e tile scanll'!<1Ir <imd g@ @3!, h NEIJ'rnOOE. 
~ NEUTMOOE: N@t i~ ~or&in~ st@rag®. lill'!ka~e. @r fil~ 

seetion and !'I@t ill'! PROCEDURE dlvisi@lI'!. 
® DATAHODE: In ~o~kill'!g storage, linkage, @~ data seeti@n. 

If WORKSTOR (syitclilJ is @II'!. it is ~orking storage. 
o DtlMODE: In ~ SQl DECLARE s~eti@n. 
® S~LMODE: In the PROtEO~E DIVISION. 

E~eept for f~STMODE. the$~ ~@de$ are eh~nged by the $ea~~@r 
itself, fRSfMOOE is set by A~IPPRC ~$ th~ i~itial value fo~ 
"aoitll® 0 0 

If ~ ~ino~ @rr@r is deteeted. SQlCA is set. for ~ terminal 
error, PREPERR is set inst®ad. Up@n normal return. SEQSTMT 
contains either ~ host vari~ble @r a SQl statement 
~dependinf @~ the ~ode~. 

ARIPSQf sean~ all statements in the user's source program 
l@@kinf for SQl st~te~ent$ t@ pr@c@ss and for various 
fORTRAN $tate~ent$ that re~uir@ speeial consideration. 

All st~tem€nt$ are Mritten t@ SYSOOI. SQl stat~~ents ~rE 
~Eoeessedp compressed. and passed ba~k t@ the ~ain lin~ if 
further processing is re~ulred. 

Jri jpresent. t.e fORmAN statelllH!Ilt!!i; that !!lust ~ J.oeatea 1il~4U 
o PROG~~. XMPlICIi. SUB~OUTINE, or FUNCTION for 

setting control illf@r~atiDn 



@ If [~~pressi@~» EXEC 
SQl. n~ fOOTlilAN 

o 
!u~~tion $t~tem~~t. 

~XEC 

H 

" i'l1li: 

ARIPSQP i~ the PILI! SQl sean~@~. AR!~~~ eall$ A~IPSQ~ t~ 
sean @ ~ser's • loeat~ Siill $tat€~@mt$ ~nd ~@$t 
variabl@s and the S~IL stat~m~nt$ ancl h@~t variabl@~ 
baeik t<> ARIPPRP. To @o tll:i.$, !lrtat(!!J;lenb, ar@ lr~ii!.d ili:'@!li th@ 
user's rr@graii @lIe at @! time. A ~<:an i~ d@il!@ 'f©r th@ SQIL 
trigg(!!r eharaetelrs 'EXEC SQl'o 

ARIPSSf ,e~f©rms ii!. par$e of tbe S~l $t~t~~@~t$ l@e~t@d by 
the ~our~e scan~~~ routine \A~I~SQF~. Th@ identifi®$ 
the ty,~ of $tatem@~t by ~@t hy 
AIUPSQF. l1l1' ~ sta:tei!le!lt <contains tl1l,i!ll lll@dtll@ 
l@eates the~. The identified host variahles are cheeked 
a~ainst those in the DtlLLIST (deelaE® listl structu~® t@ S@~ 
if tlH1Y have beel'! c<l!elllr .. IlL T]u'l host ~Ollll:'ill!:bl<l!$ I!lI:'iIl l!"~nilo"ed 
frDB tile stat ••• nt and replaced Mit. ..rk vari.ble. 
q'?"». The statement is t~e~ ARIPPIF t~ 
pe~fezm a~ eOSf P~EPA~E. The retur~ed identifier 
and ~ny other values ~eeded hy the te~t ge~erator are 
in the STMTINfO str~ctur@, and cDntr@l is retur~ed t@ 
call",,!:,. 

ARIlFSXC 

A~IPSXC is t~e macro for passing declare. @n calls fr@m t!!~ 
~ain COBOL eo~pil~r module tARIPPRC) t@ the COBOL seann@r 
module (ARIPSQC). Declares re~ain ~l@bal t@ all eall$ t@ 
the scann@r. 

ARXPSXG is the ~acro e©wtaiwin~ th@ d®elar~$ f~r th@ co~~on 
structure TXPRMSTR passed bet~e@n Assembl~r. COBOL • • ~d PlII 

and their r®sr~ctiv~ ta~t ~eft~ratin~ m©@~l@s. 
resp@ctiv@ SQl state~ent ~©dul~s, a~d th@ir 

@ter scan~ing ~©dul@. contains th@ 
of s@veral constants used ~ithin various 

modules. 

lice~s@d Material - Property @f ~6M 

Th@ ARIPS!C ~aer@ c@nt~i~~ e@~~©~ i~iti~li~~ti@n e@d~ t~~t 
i~ \!siIld bll th<'i! PlII. ClOOtIl. ilSt<cli il!l$s~lIIbl@:l!:> It 
1~ iftel~d~d by ~iP~A" A~IP~f> and 

TIllS ~!!l<:1t@ ~o~tabi!!l tl!!i~ e@fIIl!1@B~ @J'3!ell1l,l'Il!!l tlilillt ~!k'<ll "~$®<ill liill! tllil@ 
PlII. COBOL" ~n~ mS$~~~l~~ i~ l~el~d~d by 
ARIP~A, ARIPPRP. I\li\;! 

ibis eem~@~ e@d@ e@~ta!~$ sub~@~tift~~ t~~t ~~~ ~~ed ~~ 
Ass@ahl~~, COBOL. m~d Pl/I SQLlDS ~~@~1t@e@~$@1t~. It i~ 
i~d\!d1ild !;>If IUUPPRA. foJUiP'I"RP. l!md 

<::©l1IiiUI'lli! <I:;@<il<!l \!S@<i by tn.\ll A$!ll~lIlbl@E. ~lv l!l1lll@ I'l'lIX 
It i$ i1li!cluded by ~RI~PRl. ARI~~P" 

~!Hil A~IPPRC. It ii'@l!:f@:tr!!ls U® in it:i.:;:;li, l!'lIlU", €If tlMIi $'"ll 
sti!lt~!l<l!mt. lilH!>ldft!j f@)!, c<ll!~t<lb :stl!l'i:<!IIi'!@iI'h! 1:IUI1: 1'I~@d 

d@~~ ©~ th@~ b<!llf@r@ t~<I!Y 1Il~~ $~l'It t@ ~~~~S f@~ 
It illl$@ l@@il:® If @r ~ri;i;l't~!ll.@!1l'i;$ tl1l!il't d@ 

to SQlIDS ~t ~ll. 

1h~ $tat~~~ilt$ th@t t~i~ e@@@ ",~al'lim~~ ~l!:"" 
~ WHENEVER 
@ pt;!E~ARE 

'" OPENl 4::~lI:s@r 
f!) ClOSE <1:ttlt$@l!: 

<!) EXECUTE 
@ EXECUTE IHMEDI~TE 
0; FlETti'! eUl'$@1(' 

@ DESCRIBE 
@ DEtlA~E e~r$@l' 

@ ~OlLBACK i«I~1{ 

<!l tomH I«m!< 
@ CONNEtT ~s;!)K'i;.'t 

for II)f Slill ",'i;<li:<!!IM)lIJ'lj;1!l>. 'i;ll<i<:\f ~@TIat 1:1\\l S!!illl'1<l:S 
li!J!'Ia iilil'e <1:<1; Au'X (al:e<l!$~ lll@cll13~.'" ~@l],l;)1lG 

b',RIPl'XA b thlll t/>}!t mlHlul@ f@1i:' U© I!!~s\\!!!\bl\\llr 

@f $t~t~~~~t$ t~at It cl.mtail'l!ll th~ 
~e~er~t\\ld ~t ~EP l.iit~i." lIll 'II$@)f .. ppli,i<l:atii,@r~ jp:!:©!)'lt'llUiI 

Or!!!@l!'liltilllti@iil S@! 



~ritt~n in Assembler. The key para~eter i$ t~~ TXPARM 
parameter. It is passed by ARIPPRA. The parameter tells 
Yhat kind @f eode is to be generated withim the user 
progra~. 

AIUPTXC 

A~IPTXC is the text module for the CoaOl preprocessor. Xt 
contains the majority of the state~ents that could be 
generated at PREP time ~ithin a user application progra~ 
~ritten in COBOL. The key parameter is the TXPAR~ 
parameter. It is passed by ARIPPRC. The paraneter tel1~ 
~hat ki~d @f code is t@ be generated ~it~i~ th~ user 
prQgra~o 

AIUPTXF 

SC4 SQlIData System logie. Volume 1 

A~IPTXF is t~@ text ~@dule for the FORTRAN preprocessor and 
ge~erate$ the ~tate2ents necessary t@ process an SQl 
state~eftt. A call yith YXTPARH : 1 generates the state~ent~ 
re~uired fer the SQlCA. ~ eall with TXTPARM : ~ generates 
t~e stmte~ents neeessary for processing SQl state.ents. A 
call ~ith lXTPARH = 3 generates the state~ents ~ecessary t@ 
initimlize t~e co~mon it~ns (using FORTRAN ~l@ek data). 

AI'UPTXP 

ARIPTXP is t'~ t~~t m@dul~ fo~ th~ PliI p~epr@e~S$oro It 
eomtaims th~ ~aj@rity @f the statements t~at could b~ 
gen@rat~~ at PR~p ti~e ~it~iR a user application program 
Yritte~ i~ PliI. The key parameter is the TXPARH paramet~ro 
It is passe~ by ARIPPRP. The para.eter tells ~hat kind of 
eod@ is to ~ generated ~it~in the user program. 

lieemsed Haterial - Propert~ of IBM 



H 
ARIlfTn~ c~r 

ARIQ~j!J2 

~2()(). 

A!UHDR 

is 
-3DD. It 
ARIIFDR or 

ARIQMD4 is the ~essag. module far tbe cades -499 tbrough 
-4DD. It is referenced by the ~essage formatter module 
ARUfDR or ,l\RIHFNT. 

ARIQM05 is the messag@ lllQdule for the SQl c'Odes -599 till:t"cugil 
-500. It is referenced by tbe messm,. f'Or.attar aDdu Ie 
ARIIFDR or ARIMFMT. 

lic~ns.d Naterial Pl1:operty I:)f IS!"1 

Qr.' 

or 

ARIQt'109 is tllf! 
-9011. is 

Illodule !,.!Ulf!:lR or ARINFi1T 

~i1lglb'!\\1Il Organhi!!til!i'lll !H)!$ 



RESOURCE MANAGER 

ARIRBRM 

ARIRBRH is ~ainline of the Batch Resource nanager. It 
p~ocesses batch application EXEC SQl requests. 

ARIRB13 is the Resource Manager message routine for Yriting 
to the operator yith no reply. It has the entry point 
ARIYE13 and uses the DBSS message routines. 

ARIRB51 

ARIRBSI is the Batch Resource manager message routine for 
uriting to the operator yith a reply. It has the entry 
point ARIYMSI and uses the DBSS message routines. 

ARIRCL 1 (C - Vl1 Only 

ARIRCll!C is the VM Resource Manager cancel exit top level 
module. It i~ invoked by eNS as the result of the terminal 
operator issuing the SQlHX command or. for ISQl. the CANCEL 
command. ARIRCll(C establishes addressability to the RHlO 
and calls the second level module ARIRCl2IC. 

ARIRCL2ec - VH Only 

ARIRCl2{C is the VH Resource Manager cancel e~it second 
level module. It checks if the cancel ECB should be posted, 
and if so. posts it. 

ARIRDIS 

ARIRDIS is the Online Resource Manager terminatiol1 and 
display transactions' information (eIRDI routine. The 
termination process disables online access to SQlIDS. The 
display information process displays all transactions' 
infor~ation and status. 

ARIRECID ~ VSE Ol1Ily 

ARIRECID contains all of the EXEC eICS interfaces used by 
the CIRS and eIRT transactions. 

SOo SQl/Data System logic. VolUMe 1 

ARIRENAD - \lSE Only 

ARIRENAD is the Resource Manager begin routine. This 
process enables online access to SQLlDS. 

ARIRENTD - '\ISlE Only 

CICS/VS invokes ARIRENTD when a terRinal operator enters the 
tIRB or CIRT transaction. ARIRENTO gets storage for RMlO 
and the stack by invoking DfHEAIO. It initializes the RMlO 
and stack. Based on EIBTRNID, ARIRENTD calls either 
ARIREWAD for Resource Manager Begin @r ARIROISD for Res@urce 
Manager terminate. 

ARIRINTC handles external interrupts in the resource manager 
~acl'li!'le "hidl oeeur as a X'esul t of IOC\l functions. The only 
illtenllpt types I~hidl result are CONNECTION COl'1PlETE, REi'll'{ 
PENDING, and SEVER PENDING. The occurrence @f any other 
type of interrupt is treated as an error. 

ARIRIRM is the initialization function of the Batch Resource 
aanager. It allocates storage for control blocks, ~ai!'ltai!'ls 
the one link per task relationship. and passes control to 
ARIRBRI1. 

ARIRMIID is tile level 1 ~odule for online application [DSF 
(EXEC SQll calls and CICSIVS synch~o~ization calls. 
ARIRHI10 has the follo~ing process: 

e Set Registe~ 10 to point to RMlO, Set Register 12 t@ 
point to the CICSIVS ICA. Set Register 13 to point to 
a register save area ill RMlO. 

® Initialize RHlQ, the stack. and the RMWl for an initial 
call from a transaction. 

9 Chain the RMlO to the RMlO chains. 
o Call ARIRORM to process the request. 

ARIRHSG is the ~essage text ~odule of the Resource Manager 
component. It contains the text of those Messages issued by 

licensed Material - Property of IBM 



th~ Resoure@ Manag~r$> All 
~.sSDI8 nUMbers in the ran,_ 

~ \iSI: Only 

t~is ~@dul. ~.v. 

4990 

A!UROR~ID is tile )~,ajonHne the I1vmtlg8~:. It 
processes online application EXEC r.~uests 
syncll):o!'!ization re'lu<'!sts" ARIRORt"{D does IU'jUI de elll;;lining' • 

ARIR013 is the route Online Reso1lJree I'tmager l!Ie ••• ga 
routiIH!. A!HROB hDS ARIYEl3 as ih entry !!,obt. It ",db 
lAIREt! tu writ. a nessage to tba t<'!rninal or transient 
queue. If there is no terminal or if tbe .assaga require. 
systern0perator attention, tlRIRQ! 3 calls ARISYSl:J3 't© Yld. tel 
the .essag. to the syat •• operator cDnsale. 

ARIRPAT is the cammon patch area Badul. for the Resource 
Manager cDBraneni:. See Section 6, Patch AreB Modules and 
Access, for tbe patch areB Bodules. 

~ VSE Only 

A!HRR"irED is the Online Resource Manager stub. It has til€! 
(SECT j"i,HU! ARIPRDI. ARIRRTED is an e"pansion of 'th tICS 
.~c~o DFHRMCAl. This expansion locates the tICS rout~r 
routine and branches to it passing this ro~ter routine the 
Online Resource Hanager phase name. 

- 'lSI:: Only 

ARIRSEND is "the ReSQlJt'ce t"!anage"!:' tSend /liessage J:Qutinll:. It 
has ARIPRD! as its entry ~oint. ARIRSEND uses CSC service 
to process the RDI as 

• Gather application's input into Dna continuous .assag@ 
! !i!ailboxl. 

'" Send the messa!!",. 
@ Use tlu! us<'!r exit DJ: cres/Vs '1;"" Y<.li t for tlui! r~ply. 
Scatt~r tbe reply .essaga into tba application'. output 
",rila. 

Uceflsecl Material '" P"COfl!!:dy of IBM 

provide. till@ 
~&.©urcil! Mi.!.nagei!:' 

~ EXEC SQl Crn~ME(r 
RIH SCHIHIUli: 
EXEC SQl COMMn !<K!nK 
EXEC SQl ROLLBACK 

'" RDI F'REPARE TO COMMH' 
R!H GET RECOVERY lIST 

n~1\l O,IURSQll? i. 'the sourC0 f©E: 

AIURSQI. It ilIU",t b. dis·trih!.t@cl a. I',art af tit. 

iJl1Hi!@ 

.t.t ••• flt library so that tilll!! access nDdula ARIRSQL may 
inserted into th. installation data basa. Tbe 
SQlItlS PlC<!!P II:H!eOBeS 1;h", llHHiul1'll AiHRSQt~. 

- 'lti Only 

ARIRTlH C is; till! VI1 R!l!sotlllree i"'iallHI!),!!t' :UllpU.eit 

lJl,@ 

till~ 

COI1l'lH /ROLLBACK end ttl'll" Jlevd I<iIH!:\lI@. It i$ i,WD!UNli by 015 
~t end of eo~mand Mhen e©~trol i~ ~etu~H€d to the 
hl:t~inal olPerOlltOl'. AIHiHtH C ",cldlrlllss"ibiHty '1:1: 
th. RMLD and calls tbe secDnd level lAIRTL2[C. 

- VI1 Onllt 

AAIRTl2~ C is; the VM Reseulrc", !'tl!,Em!l',!!r .hlplid-t 
COMl'UT /ROLLBACK exit s@co!Hi ].@'J<i!l i£;;su<l!s 1!\ SiEVER 
",i till user dah~ :indicatirlg CO'Ml'lIT Of! eNS efH:iI 

I'll' ROLLBACK Ol!! i:!,bnllrlu'Il C'"'15 comliland ,,,n,i!o It <:lIso clL<i!alCs Ill? 

the nuclem;; I!xt,msions est~blisbad! th<l Reso,u:c@ i'1anag<!!1: 
a!1lcl f"ees \IP storll!ii@ ~llocat;l!d by the i't(!s(lu:rc® !1<1lllager. 0 

- VM !)cAly 

ARIRVIIHC is the VCri Resou1l:ce !"~:;m1:!ga!:: ilflitji,1I1izatilo!~ Koutin<f!!. 
storage if or til", RI1l0, !"IML T, FniXC. tile l!:@'1llil!:ed 

lists fo)!;' lUCY cO!llllnmi<::atiol'H;;' illl'ldU,~ clefauHc 
..ilbox. It initializes the control blacks and pass.s 
control to the •• in-line ~Dd1.ille. ARIP.VRMlt. 

~zDgr.~ ~rg.ni%.tion 501 



ARIRVRM(C is the VH Resource Manager main-lime ~@dule. It 
establishes the lUCY paths for multiple virtual ~mehine mode 
COIUl!lJl'Iicatiol'l td th the SQUDS virtual iIIadlilHh lind transfelb's 
control to SQl/OS in single virtual ~achil'le ~@d®. 

ARIRVSTIC is the VM Resource Manager stub. ARIRVST[t illas 
the entry point na~e ARIPRDI. It is link edited ~ith eae~ 

508 

applieation. It loads the VM Resource Manager according t@ 
the il'lfor~ati@l'I passed fr@~ the bootstrap .odule ARISRMK[C. 

A~ISRMKIC is th~ VM R~$ou~eQ ~~ager b@ot$t~~~ ~@dul~o It 
e<mtil!iWii!l ii'if@t'!llatiol1l about thi!! Re$@uree M~Il.<!l!l'<!!:t' lOlild 
<:llar<1H:t@ristics (I>Iheth®lc 'l!:h,. Res«:n,!)l:ee !1anageli: i:¥i to H 
loaded into OMSFR~E storage @r as a s~ared seg~el1ltl. If t~e 
Resource is t@ be loaded ~$ a shalb'ed seg~el1lt. 
ARISRMK(C als@ c@I1l'i!:ail1l the l1lame @f the sllared segmel1lt. 



SQll.I'Jl)S ~E'EH~ENT I'Unnn.ES 

Duri~g eatalo~ ge~erati@n ARISC~I finds tm~ eolu~w~ 
eontai~in, integers or s~all int@geus in the subject 
~eIationo ARISCNV the~ converts the~ so they ~~y be 
insert@d in the data base. 

ARISCOl searenes a relation for 3 speeitie eol~m~. 
Tha~ is it fi~cls app~opriat@ eolu~n pointer during 
eatalog ~~neration processing. .~@ eolumn struet~re is part 
of GCGlOBWA (catalog g~n~r~tion global ~©~k~~~alo 

See JlRISDB1C 

ARISDBK ~ '11M 

~RISOB!( is <a llodule Q,lhich is; inlJo!<e,dj hI the '\I'!'! Il!I'l'Jirol1lm<l!n'j; 
only, by the SQlGENlD EXEC. It is a bootstrap modulll! ~hic~ 
is GENl'lODedl under t~iil WU!lll@ ARISOBBT. tI!'!d l<'ltil!li:' iI'IlJoilecl! by 
the S~lSrART EXEC. It loads the DBSSIOSC and RDS code alld 
then branches to Initialization Pbas@ 1 IA~ICIPl~. 

ARISDBM 

ARXSOBM contains the _ 
through ARI9991 uhieh are issued by 
process and by t~@ Traee formatter. 

ARISDBR 

gil'!lu,rat.l.el1J 

SYSIPI (VSEI or SYSIN «~l ~~d r~a~$ t~~ first 
b~se generation t©~trol cards t~at deserib~ th~ 

si%e of the data base Yhic~ is expressed in 
Builds a table of values (eit~er default @r 

specified) for the keYM©rds and returl1Js t~G pointer t@ the 
table in a field passed as input. 

licensed ~terial - Pr@perty of IBM 

Af.!XSDfl ~llrfi~"'!!l :ill lbk irt t!i@ ctd;<~l@g I',Il:it""!lI li!i'l~d~ 
into tlli® SYSBOOT rl'llat:i.ol1l. It Froc~ss<!!$ iii [Jl;fl!HK e@l'liIJi<lncl! 
fro:!'! the catiillo!r b~\lit Stlr,\!1Ill. It f illll;is; tile 
l:';ll:hl<H@1'I 10,. of ,,\!'iii clililld l:elatio!llso \lise:> ~BSS 'btl 
<10 t!l~ def in" •• me! tlHI SVS st:rtle'hl~:® t!1l,!li: ~ii.ll lat",r 
h@ i!ll$@rt@d ill the catalog. 

Ai1!I&!F~l 

'i:OrJIlllilll'ld 

the SE~~AT D~f!M ~!IId 
~@.f i~@~ ari i~tclex l!.t~ 

systelil eatEill@~ 

he inslIllrted iil 
structure that l.tar 

catalOf<> 

the DEf~El eO!li~.l1Jd e.t.lo~ 
It d.fina. 11 ~.l.tian syat •• cBtalog 

relatioll1l iclell1ltif ;i,<!ll: ill1l 'the S1fS (;<ltalo!), si;rue1i:'I,IlCe 
~ill 1lllt€r be ill'ls<!!r1i;<l!di ill Ule SYSiBOOT e<ital\'}~ > 

M!!SIOSi( d@fiiU!$ ,ullditi@nal DBI':XTI':!fiiS;l tIP th~ dab bas<! uiI;ill!j! 

as ifl[lut eolttirl}l bfQX'llIat§.<:m reiHl flC011i 5YSlI:PT I 'lSI": i(l!l: S1JSINI 
('1M), 

- VSE !:mIlt' 

AIU:SOCI)O i$ a gell,n:alhed 110 :1"@l)Jti,l;H~ 

$e~ue~tiQl di$k/tap@ f!les. 

- VSf: ~llt' 

!'!Y$t@lIt llI:md 

iUHSl:lii.Htl i$ ill rea©! aeeess routi~i!I till tRI<:! SQ'iJlll,'e~ w;tat@llll",rnt 
li~rmry ~ia VSE ~aer@ DTfSl. 

- VSE !:mIy 

~ISDIOD is a Disk fil~ aeeeS$ ~@~ti~~ f@~ fi~~~-l~~gth 
unbloek~d r~~ords. 

i'l'lI:'iI)l!lill:ill;;a 1Ol<'!J<i!I'ii::l:<!lti@~ S@'" 



AIUSD11 D - 'liSE Only 

ARISDIID is ~ Disk file access routine for fixed-length 
blocked records. 

ARISD12D is a Disk file access routine for variable-length 
unblocked records. 

ARISD13D - 'liSE Only 

ARISD130 is a Disk file access routine for variable-length 
bloeked records. 

ARISD14D - liSE Only 

ARIS0140 is a Disk file aceess routine for spanned unblocked 
reeords. 

ARISD15D - liSE Only 

ARISD15D is a Disk file aeeess routine for spanned bloeked 
!records. 

ARISD160 is a Disk file access routine for undefined 
records. 

ARISD20D - liSE Only 

ARISD20D is a Tape file access routine for fixed-le~gth 
unblocked records. 

ARISD2 HI is a Tape file access routine for f bed-lel'lgtlh 
blocked records. 

ARIS022D is a Tape file access routine for Yariable-length 
unblocked records. 

ARXS0230 is a Tape tile access routine tor variable-length 
blocked rec@rchs. 

ARIS024D is a Tape file access routine for spanned unbloeked 
record». 

ARISD25D is a Tape file access routine for spanned blocked 
records. 

ARISD26D is a Tape file access routine for undefined 
lrill<:«llCds. 

ARISD3CD i$ a SrSlST Write r@utin9 used f@~ internal 
(ARXSYSOD-,~n~rated) messages and 1/0 trace records only, 

A1USEDI brellll(s UI!} catdog gelu!nti«llll input record into 
tokens and places then in an array s@ the inf@r~ati@n amy ~ 
pr©eessed by GENCAT. 



ARISEGA def iiles addi tiollal DBSPACEs t@ tl1<'l dab b"s@ u$b®' 
as input cantrol infor •• tlon r •• d fraa SYSIPT IVSE) Dr SYSIN 
IIJIl'IL 

ARISEG8 modifies the SYSDBSPACES catalog as a result of an 
ADD DBSPACE ca ••• nd. It fir.t issue •• DBSI IARIYMDDI BEGIN 
WORK call to begin the IJ,Jl>!. nen ii'd:Uilid proel.!duu AIUSYSS 
is ealled to open the SYSBOOT catalog. Thi. i. n •• ded to 
get the AID (relation id) ot tbe DBSPAtE c.talog so wa .ay 
update tbe d.ta base witb the new DBSPACE infar •• tion. A 
DSS! IARIYNOO) CNEXT co •• and is issued to ~.t the eontral 
information for •• eh DSSPACE. If the ret1.!:!:'''' eo,d® troll! 
CNEXT call is NfORMSiEGi 16 j '):ben th DBSPACE aldsh but bas 
not been opened - tilesa are tba anes W8 must add tD the 
DBSPAtE eatalog. DBSI I ARIYtmO I !HS!!Jrl' i. de;nl'l t@ updah 
tile eataIl>!),. T!l<!ma DBSI COl'i!'UT WORK i. iss1.!ed. 

ARISERR writes a GENeAT Dr ADD DBSPACE .essag~ to SlSlSl 
'liSE 1 0>: SYSPRUrr ! VM I. ARISERR builds till!! stzuduns; NSGI!JI 
and BUFFER and Invokas th •• assage far •• tter far •• ssaga 
retrieual and variabla substitution. After the ~ess.g. i~ 
form.tted, th. system dependant rOlltine is invoked to ~Eit. 
tha •• ssaga. For multi-lina .assag.s. ARISERA laops 
printing each line of tba •• ssage. 

ARISFDB calls the data basa ganeratiDn re.d keyword routine 
'ARISDBR J which r!d:urns '" table of spedf iad 'iii\l\\iles fcr th>1! 
keywords MAXEXTNTS, ~!AXOBSPC, ii\!H~ MAXPOOLS 0 

ARISl'Il sets 11 rO~l fo"!!: eaeh SYSOBSPAC!E ill data ibase 
ARISFII. thel1l DBS! i AIHYl10\)) to 1m;;;;:;:'!: 'l:hn il'ih the 
cataloy SYSDBSPACiE. ARISFH. f ills the SYSIJBSPACE c'lltaloij' 
!,Ii th U,€ correct infDrll!ation about ~,H:'" DBSIl'ACE dt!!f i,Uld 1ilt 
catalog generatian tl ••• 

~Jn:SI'~j2 <l!efine$ DSSPACEh, Y to SGlllDS by ,jJJptlaU:ru!l' UIO 
componant cantrDI blocks. 

ARISHO 
¥a11!es 

tl:!~ I10 table 
illl a table l:mi)j:~ 

AflISINI b,:mdl@~ til\!) INITIALIZE IliBSiP.il.Cf 
Xt @O?t:odes the .input taz'cl 

OBS! IARIYMOI)) tJrNSERT ean to 
rel<ltiolll for this OBSPAtE. 

ARISIST pr@c@sses an INSERT ~~~~m~q 
generatiolm. TbO? clllt<ll@g's i/llCe 

provided an the input record 

<!l result of «Ii! :mSERT 
Bpecific catalog. during insert 

Spa cilil 1 
st;1lIti!IU!!rr:;;; !}if GENCAT. 

SYSCr."f AlOO p ::nrsco UJliN!::". SYSmOEXES, 
routine bandies the proc •• sing far 
cill'bdo!l's. 



ARISLAY 

ARISlAY fills th~ SYSBOOT catalog ~ith the ~@~ eo~taimin, 
the catalog relation. index. and link IDs treated during 
catalog g€ne~ation> It uses the infor~ation set up in th~ 
SYS structur~ during GENtAT processing. 

ARISMU 

A~:ISMAI i:o: tiM! )linin GENCAT 1iloduloi! that reads the GEOC,jH 
eontrol statements fro~ the Source St1Jltement Library !VSEI 
or frorJ, 1lI eNS till!! IIJi1I. It first obt .. ins a data storage 
ar€1JI for GENtlY It calls DBSI !A~IYMOOl uith ~ 
BEGIN !>lORK 'l:11«! LUI<!. It the!!' naas >l<lleh 
~~e©rcl ~nd funetio~ lh~ 
<I?p:r()pr.i<d:@ GENtAT r©lJtiIM! is caBed. HI@ e©H'I'b:,()l 

$t~te~€nto Afte~ @~eh r@eord is r@~d the eat~lo~s are 
~uilt, ~~y user supplied records ~re read a~d 
ARISlAY is tn€n called the SYSBOOT 
tiUl lOs @f 'UUl DBSI (AIHYNOC I i$ 
agaii'i ,to lima tile LIM ! WORK b, .md tlu! GENtJl.T stoJ:'<llg<'i1 
is fr@4!d. 

i~!HSOCM provides tll@ lillkagl!i! bet~4iH!l'I tll<l! liSE 
eo~sole and the SQl/DS operator commalld 

ARIYMIOI wilen the operator ~allts to ellter a ope&~to~ 

ea •• and. Tbe module is entered when the sy.t •• operator 
enters the VSE .ttentian ca •• and "S6 that nat if i •• the the 
VSE attention rautine th~t h. want. to co •• unic.t. with the 
SQl/DS partition. The aperatar structure is pasted to 
·uak. up' the operatar agent module ARIYHl© to ba 
disp.d:d.ed. 

ARISPFM is the first routine called by ARIYTOO IINITRSSI far 
startup = C ••• ning DB GEN. ibis routine calls ARISFMl to 
far.at the directory, DBEXTE~ITs, ~~d log!s). In ~dditioll, 
it reads the DBEXTENT/stora~e pool and DBSPACE definitioll 
~ofit~ol records from SYSIPT IV5El or SYS!N !VMJ. Using t~is 
information it illitializes tbe extent table, table and 
su •• ar~ ~ounters. It calls AR!SfM2 passing DBSPACE 
infor •• tion re.d to build tbe SEGTABlE and SEG attribute 
table. 
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ARISREt 

AR!SREl finds • rel.ti@R pointer during eatal@g generation 
for ~ syst.~ catalog. Tbe relation structure 1s part Qt 
GCGlOBWA (eat~l@g ~enerati@n glab~l ~@rk structure!. 

AIUSSCI:t cl.h;pliillll~ t~,~ c<l>:Iltell.1::s I'l>'!!' tlilfl datil! b"u!;@ eOliltitol 
block. 

ARISSE! v@~ifi@s the SET DEFAULT 
th@ default value is ~ vllliid 
<l4'!fault if, tille SYS strud;IIl;'@ 

ilnsf!rt&!!l! !l~l'hl tll&! SYSBOOT cl1:i:a].o!J 0 

?or lil lhmdi@!tal @eseriptiolm !i)f AliUSTlH1 \l:ee AIUCTII"i !:1It j?iiI!j'e 
{*7S 

A~ISTLD usell; S!~l DROP t", dr.op old iiliElP tables i-!iElP.SrS1EXn 
11H1d HElP.S'{~:rn:XT2, if th",y exist. AIHSTLD uses SQl CREATE 
tc ~l!:eatll! n'8!d1 tables. I't also c:l:e.li:<!!s il'llcieJ(es @I\ tllese 'hJO 
'(abIes. 

A~!SUPO h~~dles t~@ UPDA1~ e@amand during 
'flU! imforll!ation Of! the contl:'ol record ,is used 

~Jpdat<l! UHl appr©lPriat~ (:atilliog 1t©1lI in the data base. 

- \~SP Syste~-~ependei'lt ~od~l" 

Eiltri! POii~t 
l'ullcti©1I 

ARIsrso 
~~ISYSD retUl:'ilS a thr@@-cnaract@E value iilto a 
user-supplied area designating the operating 
syste~ @nvir@nmellt ~'CMS' = VMVSP Operating 
Systeml. 

licensed Material - Property of IS" 



E~t~y P@i~t~ ARISYSD! 
IRISYSDI 

F~~eti@~: ARISYSDI/A~ISYSOI ~et~ $tor~g@ (e@~ditiom~lly~ 
via tMS DHSfREE mae~o. 

Entry Poi~t! ARISYSD2 
f'!.mdioT" ARISYSlD2 frlll""s si;~ni,'"glll ~!ia em ~MSFRlEl' !!l!U!ll:'@. 

I Entry Poi~t ARISYSD3 

I fl:lf!<:tioll'l' A!<ISYSOl 
e<:lll'lsoll!, 

writ.. tD th. virtual •• cbin. 
Th., 1111llldmUIll !1Jl!S.""iirill l~m!lith is 

I b:if~lIlsc I Entry ARISYS04 

I 
! 

I i 
I 
I 
! 

I 
I 
I 
I 
fi 
I 
I 
! , 
i 
i , 
i 
I 
~ 
~ 
! 
i 
I 
i 
f 

I 

ARISYSD4 

ffi<lxilillllli 

R~plies 

~klf!l!! 

EEnii::r!J' Poivd; g ARltSYStJ6 

caller. 

Ellh'y ~~i;!int 2 ARXSYSD7 

nO! 

frd:ry POislt 

l04~DRETC " 

E¥rkry P~·int AiUSYSIJt\ 
A~ISYSDA @ 

end returns control to the 

Entry Point ARISYSDB 
f,mdioll: ARISYSD8 used is!. the \/l"./SP €in\;'i!:Qn~1.1'I~l; 0 

A return cada of 255 Ifunction not supportedp 
i. pas.ad to the caller. 
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I 
I 
I 

I 
I 
I 
I 

I 

I 
! 
l 
I 

I , 

Ent~w Paints A~ISY~C 
i"'I,Indi@lu ARISlSI)C i!il IM.t 'liiii®@;!\ b\ 'II'I'VStlJ @imVi%'@Ilil!i!liln'1i:. 

A ret~rn cod. af 255 (t~nctian not $Urp@rte~P 
1$ l'&ls •• d t@ t!lil@ eIllJ.10l:. 

Entry Po1nts ~ISY~~ 
hm<:tion II.~ISY~E "'''''''''c,"'''''''''' 

filZ'ol!'ide!'5 

~I'etlHll~i-r.ia 
l1'0Jesi':if II! @':;b~~1, ~. 

!'it ~ 

I iJ!e~eli:':!.I?<H(,!'I 
I 
i 
i 
I 
I 
i 

I 
;! 

Il'@iv,.·~ , 

I 
~ 

~~$<i!r-Sl;\J!pi' li,l;!!ll 
$y$t~m ~~lfir~1ir!{j~lill,ent 

Systi'!il! ~ < 

~XS'l'SIH 

~I;:;YS!iH ~<i!b ~t@Z')ll~w 
SErvIS 

i;:ln",U:H@Il1~ll'i' ~ilil 'liSE 

~!f:©!lJl;'<>l'" ~@'@\lNb~ti@~. s;n 



Entry Point: ARISYSD2 
f~nctiofil ARISYS02 trees storage vi~ VSE FREEVIS macro. 

Entry Point: ARXSYS03 
Functi@n: AIUSYS03 '.!ld tes t@ the operator. The lIIaxilllull 

lI!E!SSil!!J<!! :1."." flO bytes:. 

Entry Point: ARISYSD4 
Functionl ARXSYSD4 writes to the operator and ~ait$ for a 

reply. The maximum lIIessage length is 80 bytes. 
However, the reco~lIIended maxillluR size is 68 
bytes. 

Entry Point: ARISYSD5 
functi@n: ARISYS05 performs !Jenera I input/@utput 

SY5IPT 
SYSPCH 
SYSlST 

functions tOI 
5YSOQl Disk sequential files 
5Y5002 Tape sequential files 
5'1'5003 

Each I/O request is described by ~eans of the file 
Descriptor Block (_acro ARIGENIOI. 

ARISYSD5 loads the generali%ed I/O routine ARISDOOD into 
the GETVIS area (if not already loadedl and provides a 
~ork area of 4K bytes. The address of the work area is 
passed in Register 13. The ~ork area used is requested 
only for OPEN processing. Xt is kept until CLOSE 
processing is finisbed. The ~ork area address is saved 
i~ the file Descriptor Block (field naftG SYSDDWAI. 

All necessary infor~ation is stored yithin the save ~rea 
(part of file descriptor) provided by the caller. 
Therefore, it is essential for this program that all 
following requests after OPEN refer to the original File 
Descriptor Block (OPENVGET/PUT/ClOSE requestsl. 

ARISYSD and ARI5DOOD use the save area. The save area 
contains the link address. the OTf address, the 
alternating 1/0 register !IO~EG~), and counter and 
initialization information. 

The link to ARlSOOOD is est~blished on an OPEN re~uest 
and disconnected after CLOSE. The link address is saved 
in the save area together witb the address of the ~@rk 
area established via SETVIS during processing @f the OPEN 
request. After a return from a CLOSE request. t~e work 
area is freed. 

Entrv Point: ARISYS06 
function: ARISYSD6 performs an operating system dependent 

load !The VSE tDLOAD macro loads the requested 
phase into the partition SETVIS area.~ 

Entry Pointg ARISYSD7 
funetion: IRISYS07 provides for abnornal cancellation of 

~ task and inserts the completion code into 
~egister 15. A partition dump is optional1~ 
pl:o>!ided. 

Ent~y Point~ ARISYS06 
li'uwH:"i:i@IIU ARIS,{S08 l"rtwi<ies read aeeess t@ tile ItHlll:'1'l,llIetell:' 

library using 'FINO" for the me~ber entry ~nd 
'GET' for reading 80 byte records. (The source 
state~ent library will be aecessed.) Tile 
caller supplies the sublihrary I~itli 'A' as 
defaultL 

Entry Point: ARXSYSD9 
function! ARISYSD9 is not used in the VNVSP envir@nlllent. 

A return code @f 255 ~function not supported) 
is passed t@ the caller. 

EntrY P@int~ ARISYSDA 
fu~etiong ARISY5DA performs a du~p and returns control t@ 

th~ ealling function. 

Entry Point: ARISYSDB 
funetion: ARISYSDB establishes an 'OPE~ATOR COMMUNICATION 

EXIT', ~hich is invoked yhen an operator 
console interrupt has been issued. It assu.es 
that Register 10 is pointing to 'YRSSCVT' or 
~ROAREA I. 

Entry Point: ARISYSDC 
functions ARISYSOC provides storage related inror.ati@H 

(partition start and end addresses). 

Entry Pointg ARISYSDE 
funetion& ARISYSDE provides the ·ti~e zone' as a 

geograpbiesl position relative to Greenwich as 
a decimal value. indicating the difference i~ 
minutes betueen local tiae and Green~ich mean 
ti~e. Tile v~lue given is ~ two-byte value. A 
negative value aeana 'west'. and a positive 
value ~eans 'east'. The zone value is set via 
the IPl SET e@~~and. 

Entry ~oint~ ARISYSOF 
FmH:'i:io!1l: ARISYSOF pages out a l1:equestei:! lu:ea of virtual 

storage. This code ia HOP'ed currently. 



Entry Point: ARISYSDG 
Function: ARISYSDG provides an unconditional GETVIS 

function. In cmse the r.~uest is nat campleted 
successfully. it issues an error .essag. OR the 
operator consale and returns to the aperating 
syste!i\ via CANCEL 

Entry Paint: ARISYSDH 
Function. ARISYSDH wr1~.S • message to tbe Dperator 

console. SYSLST, or both, depending an the 
inf ormation c(mt"lined in 'PUTSWIT I 0 TIl is 
function communieates ~ith the ~lre~dy existin~ 
entries ARISYS03 ~nd ARISYSD5 ~nd ~lso ~eturns 
the return code given by thes~ efitries. 

Entry Point: ARISYSDI 
function: ARISYSDI is ~ special entry point to satisfy 

storage requests originating iro~ ARICWSG 
AAIXEAB, and ARIXELX. All other re~uest.rs are 
serviced by entry ARISYSD1. The 
difference is the storage search by 
ARISYSDI begins ~t • special address contained 
in the DS2CVT painter called DS2GETYP, which is 
set up by AiHCIPl imd ARICCRAo This metlH.lcl of 
searcb results in a performance enbance •• nt due 
to reduced paging. 

Entry Point: ARISYSDJ 
ARISYSDJ is not used in tbe YSE .nviran •• nt~ A return 

code of 255 Ifunctian nat supported' is passed 
to the caller. 

Entry Point. ARISYSDK 
Function, ARISYSDK provides a Y5E abend 8xit capability 

to intercept .band situatioRS 
before ahend recovery begins. Tbe exit routine 
is specified 

lieens,'!d Material - Property Df IIBM 

- '1ft,! Onh" 

AIUSYSE is 1'!l~~ays in'! )ked ~'iQ! tmb:y ARISY"'>!:)!? 
sequential input/output functions includinr the syst •• fil •• 
15'(511-1, SYSPIHNT, SYSPUNCH I, \,lark If iles tOlL' PREP,. ,HId 
general tape and DASD Inor.ally eMSI processes 
OPEN calls (in ·!}r out), CLOSE cans, ,m<:l G!':l' and PUT c~:n •• 
Status and cont infor.ation about re~u8st is 
to entry ,Dint ARISYSD5 and to the via the File 

Bloc~ (ARIFDESC. ganarated by the ARIGENID 

eNS/OS QSAM is USiH~ t@ <i\ccess sy"d:ell! i18s ilillHI g€m,eral 
fil .. s. Tile eMS FS macros U'SCB, FSREJ',Q, FSI..ff:!HE, etc.l .. re 
used to access PREP ~\)l!:k 'Ii' il .. s. for sl:<llIclilllrcl label tapl! 
file., ARIS,(SE provide. support for aulti-volu.e file. 
lusing the CMS TEDVEXIT. RDTAPE. and TAPESL BacEDsl since 
eMS/OS QSAM da •• not support multi-volu •• tape file •• 

T118 f iEst OPE!'! call oMains iilutO~liiltic 

for the specified file. The 
ratained ( tbe OPEN failsl until 
Unlike VSE/AdvBnced li'tmdion. ARISYSO~; 
laad Bny auxiliary aDdu Ie. to perfara 

vr1 Only 

Ule n©dlll~ 
,;;d:orag;e is 
elos~d<> 

claes rwt 

ARISYSF is ~l~.y. invD~.d 
and read a card image eMS 

vi;;:, entry lpoird: A!HSYSOS t<> find 
fila. In addition to 

by ~arious SQLlDS 
AIHSYSE uban III 

processing_ 

, til is function is invoked 
FILE .t.ta~ent is encountered on SYSIN 

The 'FIND' call obtains aJuh,ll'lat.\,e storage f<:'>lC t:t.e Jii({Hil1.l1", felJr 
processing tXta f ill!1. Tlle autQll\atic s'.ora!li<ll! is ret.in .. d 
until EDF i. encountered <>E until an error accurs. 

- WI Only 

is .l~i:ly$ invoi<@d vi" ,!mb:~' ,~R!SYS[)H to 
Cfar the DSCI a •• ssa.8 or lina to the uirtual 
terminal. Not. that unlike the VSE/Advanced 

fm,ctial1ls AIHSYSDH ~nh:y it nev!!!: (mtputs to @" p1d"t 
fila. It calls entry AR!SYSD3 in module ARISYSD far 
the output display~ 

Prograiil Olcg<lni:i;llItion SllS 



RDS MODULES 

RDS AUTHORITY 

ARIXA01 - CONNECT 

ARIXAOI cheeks the passuord by looking into the SYSUSERAUTH 
catalog. It then calls DBSS uith SCHEDULE call and sets 
RDAUSER to the passed userid. ARIXAO sets ROASPEC from the 
SYSUSERAUTH catalog and turns on the RDASCHED bit. 

ARIXA02 cheeks uhether a person is authorized to perform a 
specific operation on an arbitrary relation. ARIXAO~ also 
ehecks uhether a person is alloued to run a program. 

ARIXA03 deletes the columns from SYSCOlAUTH associated uith 
the target of a deleted TABAUTH roy. 

ARIXA04 - DROP/REVOKE 

ARIXA04 is responsible for the deletion of rows fro~ the 
tables: 

SYSTEM.SYSTABAUTH 
SYSTEN.SYSCOlAUTH 
SYSTEM.SYSUSERAUTH 
SYSTEM.SYSPROGAUTH 

ARIXtH)6 - Grant Authority 

ARIXA06 is respDnsible for all entries in the follawing 
'tables: 
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SYSTEH.SYSTABAUTH 
SYSTEM.SYSCOLAUTH 
SYSTEH.SYSUSERAUTH 
SYSTEM.SYSPROGAUTH 
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ARIXA07 operates on the parse tree. Authorizations are 
cheeked by calling ARIXA02. Object existence is checked in 
the catalogs. ARIXA06 is then called for each user in the 
userllH)de :I. ist. 

ARIXA08 - REVOKE Authority 

ARIXA08 searches along a chain of grantor/grantee 
combinations. ARIXA09 initially calls ARIXA08. ARIXAOS 
calls itself if it fi~ds a grantee that has granted his 
rights to somebody else - ill grantee that has used ill table in 
a program Dr ill grantee who has defilled a viel<!. 

ARIXA09 is respo~sible for the revocation of rowls) 
corresponding to the GRANT command issued from the revoker 
to the revokee at an earlier time. Only this initial row is 
handled by ARIXA09. ARIXA08 handles the remaining roys in 
the authorization table that may be affected by this REVOKE 
<i:OllUil.llld. 

ARIXAIO calculates the ~inili\um time, ~hen a specific grantee 
has received his authorization rights. 

ARIXAl1 eaXcul~tes the ~i"iaum AUTH for ~ vie~. When a vie~ 
is created or an update is made on a view AUTH, the minimum 
AUTH on the vie~ from all the underlying tables is used or 
grant eeL 

licensed Material - Property of ISH 



RDS CODE ~ENERATOR ~ODijtES 

- SQLlDS Code Gel1eriiit1:or t!!ble tln!'/: de! illes 
operllto:r. !lOdes in tile ~Sl tree. Xi; is nS'Edl ARIXt37 
deter!.irHl UJhici'a l:outble ill ARIXC38 is ih, be <:<llledl 
pracess operator in the optimized ASL tree. 

ARIXCRA is a Code Genui!<to)t '1:0 !lB·S! 
perform so~t. It also ~akes sure th~ TID, as ~ell 
SCAHID. is zeroed when close the Bemn. 

ARIXCRB is 'ill Code Generator l'Qut:il1le 't!,~d: eiliHs DEISS to 
acquire • teMporary DBSPACE 

ARIXCRC is • Coda Generator run-ti.e routine to call the 
DBSS to initialize a temporary DBSPACE and to create • 
relation or list. 

ARIXIJRE! is a Coda Gelleri1tor :nm-thll<,j rout in" to d.let", t>~HIS 

with lonl fields. 

Th. input to • lBASE. that 
describes p<lrent whose 'U'. t,() !:H! cleletedL "lih:!.s 
lBASE aay ba obtained in one of the follawing ways: 

1. After an INSERT -- the long-field children inserted 
first, but the insertion of the f.il~d f©~ 

example, due to unique key necessary 
information to find and delete may be f 
fJrorrt ·this YBAS'E" 

2. Before a DELETE -- before deleting row 
children, fetch that row and data least 
long" fi'21cls0 ~ .. rhen that is don@~ you hav€! 
inform.tion tbat is in the INSERT CBse. 

UPDATE ""~ if 
ield 
this update ~as 

ields first~ ThEn update 
update succeeds. delete tbe 
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B,!H~ 14?t.llve t~~~ 

l!iew l©i'!!!;\' !t~ the up.:S,d;,t! f"liils" 
i and delete "1:be fields. , tiie ~'![H;,1ate 
coda .ust have tetebed the 
you 10s8 tb. pointers to th. 
preserve tbis infar •• tian 

l"UlS'[ be dell'. 

YBASE 
success. ye receive the 
f.ilure, receive YBASE 

Q 

!;lG 

need to kno~ is wbich~ 
information hanging the YBASIE, togethu 
with the data pointed , t&ll$ 
us ali na.d to know. 

Ti'J<!! iillg 0 lr i 'U'i\lU 

1. S\3i1d a '!'BASE2 using th SEGI1ENI IUD l 
pointed "eo hi' tl,. t,Ril <l!1ld ot VBA,S!::. Ji.s Ills",d 
to 'OP<2'!'I a SCOlin OF'! 'I:!1. chilclrer., 011,;:;_ 
ror aach field in the lFINFO: 
"<0 Hnd the \lif the l!.is·~ IH!<Hil. tFCCltNR is 1.!SQ!d\ to 

i!Hllex doma ins. ~II!OS. f U)PTR !,Ociiil'!:S to the fra:i~ 

the data base, contains the desired rIO. 
B. nUl d.tum also c<::mtaim:; tllH! I~ull indicGlt,,!: it alll! ~ 

and tb. of tbe long f If the long field 
is null DE af zero lengtb. there nathing 
da -- advanc. to next long field. 

C. Install the TID in the VBASE2 nnd R 
D, Delete the roy rehiJl:ned by the OPEN NEXT ~ • 
L SUM:Jrillct 40tHI fro", tile lengU, the hn!! ield. ~hei'i 

that nu.ber goes zero neg.~1ve. we billY. deleted all 
the rows comprising the lang 
the scan and advance ta tbe 
length-counting trick .Bve. 
WDuid return nat fDund. 

~'. OtiH!lryise do a NEXT Oil. ·~iH! 

to i D • 
da natbinr 

responsibility 

is ~ 

taking cat'6 
iJ"olecessary <> 

&ln~ Q 41. 

wi%iel:l 
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AIUXCRF 

ARIXCRF is ill Code Generator run-time routine to deter~ine 
whether a gillen string is "LIKE" a given pilIttern. The 
pattern lIIay contain the characters "_" and.... 1"_" matches 
any single character, uhile I. " lIIatches an arbitrary string 
of zero or filore characters). 

ARIXCRG is ill Code Generator run-routine that updates ill rou 
containing long fields being modified. IIf the roy contains 
long fields, but none of the long fields are lIIodified, then 
tbe nDrmal update processing handles that case.l 

ARIXCRG is passed two pointers: 

NEXTPTR - Points to a YBASE that fetches the ~ou to be 
updated. 

ARIXCRH is a Code Generator run-time routine to bind an 
input variable to a decimal slot. It performs the copy. 
taking care of the conversion from halfuord, integer. 
decimal, or float type if necessary. ARIXCRH updates the 
pointers in Registers (1) and (4). 

ARIXCRI 

ARIXCRI is the Code Generator run-time routin@ to convert a 
decimal number to a floating point number. 

ARIXCRJ 

ARIXCRJ is a Code Generator run-time routine to convert a 
floating-point number to a decimal number. 

ARIXCRl is a Code Generator run-time routine to determine 
tlhether a given string is "like" a given patte!:n. The 
pattern ~li;Y contain the characters "4260" and "426(;" I ii'i 
hexadecimal) '''4260'' matches anl! single character. yhile 
"426C" matd\es an i'lrbi trary str in!)' of zero or ",ore 
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eharaeters~. This routine is similar to ARIXCRf. except 
that it only checks for two bytes at a ti~eo 

ARIXCR@ is a Code Generat@r run-time routine to close the 
currently open scan. 

ARIXCRI is th@ Code Generat@r run~tim@ routine t@ handle 
run-ti~@ errors. 

ARIXCR2 is the Ccde Senerator run-time routine to put out 
data to the seleet list. ARIXCR2 returns the values in a 
select list t@ the user's data space. 

ARIXCR3 is the Code Gen@rator run-ti~@ routine t@ insert a 
literal ro~ ~ith long fields. 

ARIXCR4 is the Code Senerator run-ti~e routine to find a 
(;UlrSOlt'. 

ARIXCR5 is the run-time routine to bind an input variable t@ 
an integer slot. It performs the copy. taking care @f the 
~onversion fro~ halfuord, integer. deci~al. or float type if 
necessary, and updates the pointers in Registers (1) and 
141. 

ARIXtR6 is 
iii. iw,lf!.pord 
conversion 
necessillryo 
aild (tv). 

the run-ti~e ltoutine to bind an input variable t@ 
BI@t. It perfor~s the copY. taking car. Df the 
fran balfword, integer. decimal. or float type if 

ARIXCR6 update. the pointers in Registers III 



ARIXCR1 is th@ run-ti~e routine to bind ~n input vari~bl@ t@ 
a fixed-length character. ar fixed-Iengtb DeCS cbaracter 
slat. It performs the capy, taking care af th. conversion 
from variable-length character type if necessary. ARIXCR1 
update. th. painters in Registers III and 14 • 

lRIXCR8 1. the run-ti •• routine ta bind an input variable to 
a variabl@-lengtll chOlxacter, or VBr i",bl",-leJlgth OBCS 
charact~r slot. It the coPy, taking e@re of the 
eO!1vel!:'sio!1 from f cnar<llctel: tylf'<!!, if Iil@cessary. 
ARIXCA8 updat<!!B in Aagistars III and 141. 

ARIXCOI allocat@s space in BlKID (dat. block 101 for tba 
caH",,,. :U pilS".S; back the displilcellHmt Hn ]:i'1I))(1\)) illt@ 
the data block fro~ which the space ya •• 1~Dc.t.d, 

ARIXC02 P'lts out code i~ Block 2 tQ perform @lritbi!!"tie 
operations. The basic steps ara: 

1. Build. nod" on the se.antic stack that dascrib •• the 
result. 

2. If necassary, test whetber either operand is null. Store 
a I) 011: -1 in the NtllLINfO slot of the result. 

:3. load the lett·'hand operand btl) a r"'g istar 0 This mal! 
involve ~Dvin!1 it to the appropriate boundary andlor 

the sig:ll bit. 
4. operand cannot be pertar •• d on the right-hand 

operand BS it exists in main storage load it into D 
register. 

5. Perfor~ the opel:ation and store thlll res'Jl t iii tlHt dji'nalllic 
storage area. 

ARIXCOl out code in Block 2 to bind input variables at 
OPEN. finds the list of input variables. Then ARIXCOl 
puts out code that binds them at open ti~eo 

Genera!'l::®s the codi!! for '" cO!ilf<:!r is «:1111 ~n:",dli'::;,jrl:e 0 

2. Handles the '"BETWEEN"' n>reclicate. 
::>. Handles tile "IN'" 1P1redi<:ate. 
<+. Also tll: ies t@ UialHlle the "EXISTS'" li",:adi.elll"I;G. 

foJ!!XC06 I'll"!:;;; @Ilt eoGie t© il1lv1l!l'Jat<ll iilI 

It takes a SET function node, pointed to 
CGCHPSTK~STKPTR .CGtSNOOE. generates code 
value @f SET ftutcti",on jl and l~a,\:!(i!s 

III pseudo-parse tree node describing 
i$; similar h tll",t of tUUXC02,. 

that computes the 
"e!licmtic "tad, 

It~ Glction 

ARlD(C!l6 !1Oi-# c©ll!pw!:es ·the :l'l!:. The aVl!!r1'!!)'@ 
is starl!d Olt tOil" of ·th. $\!!ll., is S';) tila'!: '!:he ASl 
tli.'ee for UH~ HAVINS c],"'\ISa can ba ClrB;;;:tii!d d~ri!'t!'l' 

ol?til!!~.zat ioll,. 

jl.RIXC(l7 resolves 'oIl\\<lef iitad 11l!bals in 2:, 
previously und.fined sy.bols in the fragaents 
the Dutput cadI! block. 

AIH}{C08 detelJ:'!Iline. thl! displac!!1lI8itt 
null indicator. and length field. 

Ii: :1.'eso1'0'es 
exi.st in 

AIHXCHI p~:ocesses the GROU~ BY C<:lI~!lHmcL gen<!n:"d:es code 
for .aving the data identifying • group .ove from calumn 
intD a slot, •• indicated in tbe bind tablel. It also 
generates code for comp",rilrlli grollp dOlllains to identify a I'll!!» 

graup in the bind tabla. 



ARIXCII puts out code to load a register with the address of 
ill block of dab. 

ARIXC13 

ARIXC13 is the SQlIDS Code Generator initializilltion routine. 
It: 

1. Allocates another data block. 
~. Runs down the pre-existing data blocks. counting ho~ ~any 

there are. It fills in the NEXTSPACE PTROF, the last 
block with the address of the newly allocated block. 

3. fills in the new data block. 
4. Retraces the chain of data blocks. 
5. Fixes up our new block. 
6. Fixes up the block to receive our generated code. 
7. Initializes COOESTR to no error detected. 

ARIXC14 cleans up loose ends at the end of code generation. 

ARIXClS is the SQl/DS Code Gene~ato~ routine that assists in 
using WHERE <expr-l> <= ANY SELECT expr-2> • 

<expr-2> is located by BQINDX. BQINDX is an index into the 
syntactic stack. At the location, ~e find a BQUERYNOOE and 
its operandlsl. <expr-l> is located directly. PlHS is a 
pointer to the parse tree node that describes the value of 
<expr-l>. 

If IHl ,l\J:e in the case of a GROUP BY query, then ARIXC38 
calls out a different fragment. ARIXC38 is also responsible 
f or calling ou't ARIXF05 ill'l the usual ! I'IO:m-GROUP-S'O CIilSl!. 

ARIXCX6 is till!! SQl/DS Code G€!lel'ator routine -til,,"!: 
code to test the lI'\ull byte of value. It us@s the 
NOn NULL" p~€dicat€. 

out 
IS 

ARIXC17 is the SQlIDS Code Generator routine that puts out 
code to load a register with the address of a data slot. 

ARIXC18 is the SQlIDS Code Generator routine that ~oves the 
named fragment of machine code into Block 2 where we are 
building a section. To fix it up. relocate internal 
pointers and take note of external references. 

AIUXC19 

AIUXC19 is the SQUDS Code Generator ~()1Jtine that allocates 
a ~ew spac@ block and relocation directory. T~is holds t~e 
compiled code for a compiler generated subroutine. 

ARIXC20 is the SQlIUS Code Senerator routine that puts out 
code to load a block address into a register. Then ARIXC20 
returns a block-number/displacement ot data to the caller. 
It sets tb@ block number and displacement into the block for 
the data associated ~itb a parse tree entry. 

ARIXC21 is tbe SQlIOS Code Senerator routine that puts out 
code to .o~. data items to tbe user area. 

ARIXC22 is tll>e SGlUUS Code Generator rO\ltiIH! that 
cede to Ilove a returned s'Jibquery b:> a slot in 
is yllere the s~bqueries are used ~s input ~alues for an 
outer 'll~ery. 

ARIXC23 processes the BINIJTABllL Call this l"©'il"Hlu! ;,s!:IJ!;m 
data is to be moved ar©und. Follo~ the PTREEPI pointer to a 
!:HNDlABlE in the 01". Put out tile (:ode that performs tlllll 
actions indicated in the bind table. 



ARIXC24 is the SQLlDS Code Generato" rOtrHiM! Ull,t puts (lilt 

code tD call subroutines for subqueries. 

ARIXC25 1s the SQl/lJlS Code GeMra1:0r rout in" tlHil1: XHlfi,Ues 
the processlnJ af the bindinl operation • r.-apen an the 
cursor situation. It re-opens tbe bind tables. 

ARIXC27 is the SQVDS Code Gen'l!r;:;)tcr r()utill~ P\ltS ou't 
code tD initialize the subquery output slats to null. 

ARI)(C29 is th® SQl/DS Code' G€ne:ratc~" 

tables and code blocksa The tables 
m~chine code into a 

code t() test if 
of a Type-2 join~ 

AR!XC31 is the SQt/uS G€)JH~r,ator 

cocie test relation of a RHS 
ARIXC31 takes appropriate action. 
(for MidIH,d~2 joins). JOINOESP 
that leads us to two parse-tree 

L 

COLUMNNOOE 
th.a jt)in columri 

Thei1l 
-gr<.mp 

a .JO)[I'<UESCRIP. 

to cod. tests the relation of 
lHS. There are three possibilities 

nlll RHS is less than ·th-e UIS. 
2. The RHS is '!:!<j!t!al til> <the l!'lS~ 

th", ~al1er after 
3"- The &Itt::> is gli:I\!;1ter 

th callejt'., 

coda to test for ney group. 
~pprapriat. action. It tests 
joins). JOINOESP pai!1l,h to 
tuo pars~=tre~ nodes 

:n l:-"hn:r,s 
t:t~~;'!H~ 



AIUXC35 

ARIXC35 is the SQl/uS Code Generator routine th~t puts out 
code to fill a column ~ith its ney value for the UPDATE 
function. 

ARIXC36 generates code to ~ove a value fro~ one slot in re@l 
storaga Itbe sourceJ to anotber slat in real starage Ith. 
target). A parse tree describes the source and the target. 
It may be • real node in tbe parse tree or • pseudo-node 
constructed solely far the benefit ot this routine. 

AIUXC31 

ARIXC37 is tbe SQl/DS Code Generator main (control) routine. 
It steps through the optimi~ed parse tree and builds the 
~yntactic stack entries. Then the entries are passed to 
ARIXC38 to be processed. 

ARIXC38 is the SQl/DS Code Generator routine that eo~trols 
the generation of access module code based upon the operator 
in the syntactie stack passed by ARIXC37. It creates access 
module code from optimized data. 

ARIXC39 is the SQl/DS Code Generator routine that resolves 
references for branch instructions in generated code. It 
inserts into the COOEBlK the base and displacement portion 
of an instruction that references a symbol. 

AIUXC40 

ARIXC40 is the SQllUS Code Generator routine that puts out a 
passed RR type instruction. It moves the RR instruction in 
INST into the next availalbe slot in CODEBlK. 

ARIXC41 

ARIXC41 is the SQl/DS Code Generator routine that puts out 
the passed RX type instruction. It moves the RX instruction 
in INST into the next available slot in CODEBlK. 
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~RIXC42 is the SQlIDS Code Generator routine that 
the 51 type instruction. It moves the SI 
iiI 1:;;0 bytes of HWI. HW2 into am availabl<l!! COlJEBlK 
slot. 

ARIXC43 is the SQlIOS Code Generator routine that puts out 
the passed 55 type inst~ucti@n. It moves the 55 instruction 
contained in the three fulluord parameters inta th. open 
slot iii tli'1e COOEBU<. 

ARIXC4S is the SQl/US Code Generator rDutine that sets up 
addressability to tbe length Df a varying character stringo 
P paints tD a parse tree node that describes a 
varying-length string. R is th. register that points tD the 
blococ containing the length. lOISP is the (byte) 
displacement tron the beginning af yhere th. length is to be 
found. 

ARIXC41 is the SQlIDS Cad. Generator routine that converts a 
pointer in bloek-number/displacenent form to a real address. 

ARIXC48 is the SQLlDS Code Generator routine that converts 
block-number and displacement to a real storage address via 
the BLKADDR table. 

ARIXC49 is the SQllDS Code Generator routine that breaks a 
pointer in block number/displacement form into tuo half word 
fields (BLKNR,DISP). Then it returns them t@ the caller. 
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ARIXC51 h the SGll/l)S Code Ger,er"l'i:or I!:outili'l@ tl'!at eJd:r""c'b;; 
desc!::'iptive dab 01'1 a lITNODL It supplies ARIXCQi3 uitil 
infe:>lL'matl<H! about a lITNOOL 

AIUXC51 is tiu! SQllDS Code GeIM!I!:<lltOI' routillH! Umt \Hlt 
code to convert a floatiflg-point I'!u~b@r fro~ ~SI to 
standard 5/370 format. Then ARIXCS3 places the resulting 
number in the DSA. 

licensed t1at«lrial - i?roIH!rty of ISH 

AlUXC54 b that P\!t!iJ m:j'~ 
eod® t@ p®ll:'f@lrll< ,t@~t and b:nmeh 

TM", tod~ 0I0!.:i(S !!Iitlii lJU'H25 "'I'i~ LAB! b ARIXCXlo 

!i"l~©>!1r;jll!l ~'r!!<tl'lh"tjJ.<:>N! !!l>23 



RDS EXECUTIVE MODULES 

AIUXEAB 

ARIXEAB allocates the OP, space blocks, and the CODE BLOCK. 
It allocates the relocation directory for the block if the 
caller requests it. 

ARIXEAD 

ARIXEAD is the module called by ARIXERD to handle an ED Sf 
!Extended Dynaaic State~ents facility) PREPARE statement 
against a modifiable AUX. The functions ferfor~ed vary 
slightly depending on whether or not the EDSF PREPARE 
folIous a CREATE PROGRAM state.ent in its logical Unit of 
Work IlUWI. 

When the EDSF PREPARE folIous a CREATE PROGRAM state~ent. 
ARIXEAD initiates statement eo~pilation and AUX section 
storing similar to ARIXEDS. The only difference is that 
each section's gencode or parse tree lin the ease @f 
interpretive sectionsl is kept around for the duration of 
the lUW in case it ~ill be executed. 

When not follouing a CREATE PROGRAM, ARIXEAO has an 
additional function which applies specifically to the first 
EDSF PREpARE of the lUW. The referenced AUX must be 
validity checked, loaded, and reprepped if necessary. and 
have needed storage areas allocated. ARIXEAD calls ARIXEPP 
to perform statement co~pilation. 

A~IXEPP returns to ARIXEAD without storing the AUX section. 
ARIXEAD deternines where the AUX section and its SQl 
statement Yill be stored in the AUX, then calls lRIXESX4 to 
do the store. 

ARIXEAD then does address relocation in code blocks in ease 
the section is executed during this lUW. 

There are tUG additional entry points in ARIXEAD. 

ARIXEADI is called at LUW COMMIT time. ARIXEADl calls 
ARIXESX5 to update the AUX length row and the AUX SLY rous. 
ARIXA06 is called to degrade run authorization. if 
necessary. ARIXEPH is called to mark all occurrences of the 
updated AUX invalid in the AUX cache. Finally. all storage 
areas are freed to include the code blocks I@r parse trees) 
left around for possible execution. 

ARIXEAD2 is called at lUW ROLLBACK time. It perforMS the 
same free storage functions as ARIXEADI. 
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ARIXEBR 

ARIXEBR is the linkage module between the RDS and an access 
module CAUX). ARIXERD calls ARIXEBR to give control to an 
access ~odule (AUX~. The AUX has already been loaded and 
resides in real storage. 

ARIXECK 

ARIXECK b~ilds the SQlCA structure for DBSS errors. It is 
called ~henever any RDS module has made a CBS! (ARIYMOO) 
call to DBSS and bas been passed back an error by DBSS. 

ARIXECL 

A~IXECl cl~ses ~ set of cursors. It follows a chain of 
control blocks anchored i~ the OP pointed to by OPlOCPTR. 
If the control block status is not closed. and the SCANOPEN 
bit in the status bits structure indicates that the RSI scan 
is still open, OSSS closes the scano The control block 
!l:tatlls is set to "ClOSEDCOOE" ill allY event. 

A~IXECW 

~RIXECW is e~lled by ARIXECK or by allY RDS module that 
detects or causes a COMMIT ~~K. ROLLBACK WORK, @r a lINK 
BREAK. ARIXECW cleans up transactions and certain control 
blocks that the RDS uses, such as PROGS (list of loaded 
access ~@dules). ACQUIRE blocks, and SORT blocks. 

ARIXEDB 

ARIXEDB is the RDS t@ DBSS linkage. It is called by many 
RDS modules ~henever they Yish to .ake a DBSI !ARIYMOOI call 
t@ CBSS. ARIXEDB locates the address of tbe cess (ARIYMOO) 
Module. It sets Register 10 to point to YTABlEl and BALR to 
DBSI !ARIYM@@i. 

A~IXEI!liC 

ARIXEDC is called by A~IXERR ~hen ARIXERD discovers that the 
user issued ~ DESCRIBE call. This module eopies the SQlDA 
fro~ the SPACEBlK into the users SQlDA space. If the actual 
SQLDA is larger than the space, it only returns the actual 
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numb€~ of iteMs. Other~ise. the €nti~@ SQLDA is copied to 
the lIse~. 

- Dynamic Parse. Opti~ize. amd Code Gen@r~te 

This ~@d~l* is called from AR!XER~ f@~ ir@ason;;;g 

!. To il1l1!HU" iii S€t-1.lP <:all created to l!;mlH,He i1iI "PREPARE'" SQl 
stat®~,eilt. This ~odule CiilUS€S till!! SQl statemelilt. tillat is 
S€lIt over at ruru-ti~e. to he processed t~r@ugh the 
Parser, Optimizer, and Code Gellerator. ARIXEDP causes ill 

secti@li'l of ~~ acc@ss rnodul~ t@ be p~oclueed im r~~l 
storage but nat stared in the data base. 

2. T<il> handle indefinite sections produ(;<l!d by ttl'> "EXECUTE 
IMHI'llIATE" S41l statement. Tbh; lilodule process",s Ul<!l SQl 
state.ent sent over at run-tl.. in tb ••••• aanner as f@E 
• set-up call above. However, once pEDc •• sin. i. 
camp let. the section is i •• ediately liuen cantr@l and 
exec'll·ted. 

1. To handle parsed sections produced at PREP time. r~i$ 

©ecull'S if a SGlI.. stateaellt could ofily i:\" WI<!ll:$ed «md 
further processing is delayed until rUIl 

tabla all' view did n@t yet exist Oll' a user yas nat ,at 
authoriz.d. This ~odule caus •• the stat.~.nt to 
a,tigizatiDn Gild coda ,eneration and than ax. cut". 
cD.plated sectioll. 

ARIXEOR i. thil entry !l\odulll! far bm"idlin!j' tba delei:i,m. \Sf !im 
existing section in an access Bodul.. The .ectian del.ted 
is specified in the RDIIN field RDISECTI reneratad as th. 

if a DROP STATE'1Ei~T. ARIXElJR ddetlils the sectio~, c'llld 
SQL stat ••• nt rous of the .pecified section in the Bcee.s 
~Ddul., .arks tbe SLY entry far the .ection •• reusable 
' •• aning it .ay ba used by subs.~u.nt add .ection re~U.Bt 
1:118'1: i., "'Ii extended PREP,ARE. TJ[D tup»a II:! J infar!lllllt:i.@aa 
is stored in Iilach Sll ei'lh:y ',"hieh ;ar.1llhles ARIIXEi)!"! to 
tll@ row deletions. llbe TIl)s of the f:!.:!:s'l: secti@l'i and 
sti:ltelMmt r,,\;1"; are stllred iii til", SlT fi@lcls '<lIs",d for IVAR 
"lIdi I)VAR pointe,,-s. respecti'!\lll:r. HieS@! If i@ld", J:l<ay ~<l11 used 
since IVARs alld OVARs aEe not p<I!xmittecl i~ SQl state~ents 
prepared ~sing @~t@nded PREPAREs. Th@ ro~ @rganizatioi'l of 
an access ~@d~l@ is~ 

i. AUX length row 
2. SLY i1:'@I-bS 

3. Secticl'll ro~!s 
4. SQL .t.t ••• nt EOWS. 

D .. htioYl! is d@!1.e in till<l -foUoMill!l' lili'lfill~l!:' fOE 
r@~~ de],@)tion <llld 5G1l stiiri:<l!!!Illiit :!:@!>! de!",tiol1l 

iLic<I!iII$eci! Mahldd - ?li:'OP<!Et:f of !B!'! 

s;e4;:'~ ,i>@I~ 

l!. I'lBSS S1:iillll i. @\lHlmed 1h~ POS:i:UOIl If il,'!!;il; l1'@~J \1::5bi@' 

supplied HI:}). 
2. 1i?@l.P b dell.ehdl usi!1~r DBSS @<l!lat®. 
3. [lBSS NEXT i. issued. 
4. If 11[1 of returBH!Q li:OI>! iii! ter~"f'lu,tjb~!l! T![! 

file Eet1.llrn codl! is li:ec®iIP&d, !10 'il;" 
deli!!hd \lIidllif DeSS Il!d<!hl. 1I1lII'i!Hl 
l1I<l!llt r@!JJ. 

5. Clos~ sean usi!'!!!, oass close. 

If .'Idi of 
Els;e. EO!.! 1iS 

Step ::1 t" Jet 

Silfice AUX :to",. a~<!l st@!r .. d \Isin!!, 1% '-111<1"-'1' 1illlk '.'\}'12 TIDs !Ilo.y 
!:Iii< "$~d .~@ pesii::i.ol!l ©!Ill il!l specif ie ENS. IoJh<e!'ll @@!etill!j' thli 
:!.<Jist sed.ioll. stol' <!t th", Tm f/Jf tlu; t irs·t SQl still'1:elll€mt l('@'" 

fOE si!lctio:n :!;@I0S, alld <i [lBSS EOF f@r 3rt!. st1l!t<l!!umt 
llHl rIDs @lri!li"aU~' stared b the Sl1l 1mb:)!, of d.,lete~ 
s~c'~JL@1i !lEe :t'<I!pl<!'iced by tile f ir$1; $!H:t:i.O!,/stiiltelH~l1I!: TI!);,; 
of t!!@ next s@cti©>!'Il. If s€;ei:i@i1l :;: '.;e:r.-" dd ... ted ib;: 'iI!O:;;: 
!J@1I,l1d i:l<l!< Eepli<llced by tlM)Se of $€;(;tio!'ll 3. l~dli""~<!!S t@ rIDS I:df 
<llftl! if.llll\!idi<1it~l:!t' lPl'eel1!dil'll! SLY ~mtr:i.<!!$ Ill<?iji;-jk",d ill::>! :i"ii!1\lS<1ibl~ 

!ill'lllst l:jlso b<'1l 

ARIXlEDS aets as the 1.bai:il!!J<t! a1l,,(~ 

S~UI.'lSo ARJ[XEfU) cdb ARrXIE!:!S .i$$\l~S ~,f 

lOOKU~ US !!Ii'\\1d1il SQl/iJS oaJHs !l>REFl ~",H. 

~1ill a~d PRfP FINISH ~all. 
The PREPINH oall 
and inHialh<!!d. 
other ADS .odula. 

'lrn8.~ 

ARIXI::SXli 1,d H",Hz8 
"lJ Till", LOOKUP CG\l1 C'l.I1SeS 

Location Tabl.1 tD S •• 
Illodul. 1"as previous],:!' ~li,>.:rld:il!d. 

SQl ~;tQrt"'!ll€mt 
Ti,. SQl call com.e:>; a CllIU. to, 
The ~EP fINISi11 call bBSicB:Ul-' 

<lJ PREP INH can. It 
ARIXES)C5) that f imjJliz®~" tl"!{!; 

tti@ access !!i<:lduie be stored hi 
i"kHtii icati©!ls fHIVli! be,m li!iiHile tilla'i:: <j!)l~aj):&", 

,Uil.~~ 

b. Bllocilit®d 
!J,1I 

,ilJ,$<) c<111 

\ls~d 

iPiREIP , 

Cl'<!H;/r.ed 

OYIUlllllie Stl1r!:Il?!IIl1!nts fi"ilicill.itlf l ,~© C,:HurnE Pli!OGRkl1 caH<Ii 
SETUP c!!llh (®>::te!'lded PREPA~1':1 <l11<i @lI: !:Gl1b;'!jei-< of 
C!l:UTE PROGlRAI'I UJlei. Ol.ltP1elt mCiUl!xnt 15411jl.lstU!l!'l:S ~i<1l"i!! 
bei!!!li Ifil:ui.,. 

AWIXXE~,]~ b <1:IllUea I,ghi!!iUI'llllill' ii1m:,.' ROS "m 
®rl:'tnt. It !)uild"" tl'!@ 5~LtA \l!liiim!1 p@ll·""del!::;:; 
p@ssed ~~ the R[)S llIodl.ll®. 

Sii:!» 



ARIXEFB 

ARIXEFB frees an OPt space block. or code bloek along with 
their associated relocation directories. It frees either a 
single block or an entire chain Df blacks. 

ARIXELK 

ARIXElK is the entry paint to tbe RDS load module. It is 
called only onca at SQl/DS startup ti~.. ARIXElK finds the 
addresses of the key ROS ~Ddules. Then ARIXEU( puts tbese 
addresses into tbe RDS eVT sa SQl/OS control can usa them 
later. 

ARnnx 
ARIXElX loads an access module from the data base into 
storage. ARIXERD calls ARIXElX Yhe~ it finds that the load 
~odule is not yet in storage. ARIXERD also calls ARIXElX if 
the load ~odule was deleted fro~ storage si~ce it ~as last 
used. 

Entry Pointg ARIXElXl 
Functio~: AIUXERP cans ARIXElXl to find SQl statellllmts 

on the data base. 

Entry Poi~t: ARIXElX2 
Function: ARIXElX2 is required for UPDATE lUW 

initialization. It enables the SlT to he 
loaded into the ?SlT extendable blocks, tbe AUX 
sections to be loaded and to point to each 
section out of PSlTlOCP of its PSlT entry. 

Whell fetchij'j!), tile first roy of !lin AUX, tlu!; that 
it ~ight be a CREATE PROGRAM AUX and have a 
must be ilandled. The in! ormation in the first rOle> 

saved in the .tore load structure and the RDAAEA. 

~.n loading the AUX SlT, ne~ information for CREATE PROGRAM 
access module. must be transferred from the storad SlT to 
the AUX SLY. 

Entry Point: ARIXElX3 
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Function: ARIXElX3 is called by ARIXEAD at start of AUX 
update activity to s •• if the AUX exists, if it 
i. modifiable, !lind if it need. raprapping. 
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ARXXEDC 

ARIXEOC provides the linkage bet~.en the RDS mo~ule th~t 
re~eives control ~hen an operator command is received fro. 
the eICS partition (ARIXERD) and the module that makes the 
call t@ the DBSI IDBSS linkage llIodule ARIYMOO). It converts 
the ROlIN structure that contains the operator command to 
OBASE. OBASE is the linkage structure bet~een RDS and CBSS. 

ARIXEPH 

AR!XEPH perfor~s the following operations on PROGS (list of 
loaded access modules): 

@ Mov@s all entries fron ~DAREA to the free list, blank 
list or extension list 

~ Invalidates/deletes all e~trie$ from PROGS for ~ 
~a~® 

aj'jy~here to the bl!llnoc @r extension 
list 

@ Moves lsat entry fr@~ tne free list to t~@ blank or 
<!xtensioliil list 

@ Moves ~ll entries f~om the free list t@ t~@ blank @r 
extension list 

@ Disconn@cts PROS from the user list directory for a 
:specific PROG <Ina removes user list if needed 

~ Maves invalid PROGS to blank or extension list. 

ARIXEPP acts as ~ router to the major R~S c@!lIpoll@ntsg 
Parser, Optimizer and Code Generator. It receives control 
fro!!! ARIXERO ~11oc~t~s th~ IVNAMES, IVIND. OVNAMES ~nd 
OVIND data a~eas, and calls ARIXPAI (Parserl. Upon return 
fro~ ARIXPA! uitu a good return code, ARIXEPP allocates th~ 
NAMElYST data areas and builds th~m using the information 
pass~d back from ARIXPA1. It then calls ARIXOOP 
IOptimizerl" If the Opti~izer pass~s back a valid return 
code, ARIXEPP cans ARI}(C37 i Code Gen@rator). If ell\\!ryt!lil1!\f 
is o.IL, H: cans AiUXESX2 to store the sectioll of ·tlle 
access Badule that ~as created. 

At appropriate paints in th. program. checks ~r. made to 
det.rmin~ if an extended PREPARE is cu&~ently being handled 
(ROACPlUW is onlo An SQl statement cannot have input O~ 
Dutput host va~iabl@s; only question ~ark variables are 
allowed. All SELECTs are treated as cursor ~uerieso For 

.ark variables. data type and lengtb ara obtai.ed 
an SQLDA, if present. Tbe DESCRIBE argument 13DI is 

.et ON fDr calls to the optimizer for queries sa that an 
SQLDA ~ill be created in the spaee black. After staring. 
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·.ction the chain of .pace black. 
moclit'ii,'l~~l@ AUX i. nct frf)",cl, 

'" t©Elpil'ili sl!leti@ft (If ~ 

A~IXERIJ 
lIloduli!! tllJ bfJ 

lLl(>dul~ RDS. It is the f 
SQlJtl5 [lli~pBtdl"r for an 

norffial 5~lIDS call. 
as • b.tuaen the call type 
~odul. which bandl •• the particular call 
checks tbe us arB authorization. insur •• 
scbeduled, and caUBe. the acce.s module 
B.ecution time. ARIXEAD •• lnt.ins 

. 
is t" act 

a!'ld tile !to::> 
It als.;, 

<!ur i~~~ 
IiItHlul(!;1>l!l 

th.t have b •• n laaded and a list of u>l!lerids authorized 
usa the •• access madules. If the ace8SS .adal. i. an tbe 
li.t and tbe user is th. authorized list for tba ace ••• 
module no further checking i. dane. 

AddHicmlll11y, EI;lSf can il"mdla till!) exh!l'Id<l!Hl SQl sh,t"l>1ents 
",hidl <llU CREATE PROGRAM, .)d:~mded PREPARE. (,!~hlllded OEClARIt 
CURSOR. extended OPEN, extended rETCH, extended CLOSE, 
extended DESCRIBE, i1md! <!!:d:ended EXECUTL Tl!iesl!! ;;;tater.lenti'll 
1lIi1Y be Illillfldled prior to. a\'HlIor 1liftel!.~ AUX. :Kl1ptrt 
~nilbax handling b •• b •• n .edified tD ch.ng •• 
r.~uir.d far support af the extended statements. Code has 
been inserted to d<ilteet and balUn;]! eOlllllli 1:s ill!IH~ l!:'ollb1li(;~s of 
CREATE PROGRAM lUW. ilnd lUW. that update BII. existing Alrn 
(update lUWI. In ildditian, cade hils b •• n insert.d to detect 

rollbacks ~itbin an~ pas$ th~~ugh ROS (bet~@e~ 
entry ~~d exit of ARIXERDI. 

A ne~ entr~ point ARIXER01, h~s bee~ ~cldecl t@ h~~dle normal 
and ~bnor~al <llpplication termination. For the nor~al 
termination ease, entry is made if th@ application did not 
end th~ lUW by issuing a c@~mit @r 

SQl/OS control calls ARIXERO ~hen SQlI~S is brou,~t 

up. ARIXERO reads t~e catalog addresses @f systen 
catalogs. These addresses ar~ l@e~t@d i~ th@ fiE$t r~lati@~ 
@f Se~ment 1 of th~ dgtffi ba$~. 

ARIXERP 

ARIXE~D calls A~IXE~P f@r REPREP if t~* aee~~~ ~@dul® f@E 
the pr@~ram beinf exec~ted is ~~rked invalid. ARXXERP tt.e~ 

calls ARXXElXl t@ retrieve the SQL $tate~ents fr@~ the data 
base uhere they wer~ stored during PREP ti~e. ARIXERP then 
ealls ARIXEPP. th~t calls the Parser. Optimi~er. ~fid t@d@ 
Gener~t@r. This eauses a fie~ seeti@n t@ be st@r®d for e~eh 

liee~~@.d M~terial - Pr@pe~tv @f I~N 

~Ql Il;tat,nl<!l!Ylt" It <:1I,n", 
!l!IHlI.llIl(;!o 

IHlW 

jlSHX!::SP b~u",!> aI'!, !:NORS::! iJ®SI 
Glgento 

ilJU[}([:Si (;1)\11@6\ 

.i'.!ilXXESX t!!llll $'1;<"",@ ~<;;C~!,>5; 

Ei1lhy P@bt' AI,HXESXl 
r\mctiOl'H ARJ.XESl{l bHhH:l.<!ls til", It h; Cii'!:Hilld 

Mban a prorraa i. first 
ARIXIESXl issue •• BEG,:n~ TRAMSAC"I'l!:m-L U,a': 
C@\iers tbe e!l.th'!< PREP l"lC@e@s:Il. ARIX~SXI Olls@ 
e"u •• s ,my ,~ld aeces", by tlH! sam"" l1\iI\),IHII 

t@ be dr@pp.&. Th.l~ al!.l'}<:illtes a lUll.! 

<llCC<l! •• l!HH~'IlIO!. 

IEnbry P@ig,t ARIXlESX2 
F\!ii!c'HoIlH &IiIIXESX2 !!H:Kd!S ~'!H;t:i.@1!Il $t:~ri:<!!~umt l:@~$ t@ 

<i!!11l AUX ~llIi.:;:1'I is l1l@t !\l@difiaillli!i. 

IEl1ltry P@,i.!1l'b AR!XE5X'1 
fllmctil!>!H AR!XES){l f im;;;Hl:'!!'~ Mil, Q,lilio::l"o is llt,t 

lIIedi! iabl", or f if<<llU::e:e;:;; 1i> linin >lIlHiiif 

~ COl1ltailllS i'il@ o;eeti(ms I. Th,€! StT 1::1.11:,,; 
AUX are ~Hlded, tlum tlii@ ;0.UX b~srth 
~oMI i. to t.flact t~. numb., 
$IH;'I:),@IIS t!:i@l AUX. AF! entity 
iIls",:rte<! btl!> til. SrSACCIESSc1lrta].@!f. 
is;; tll4<ill teJ!lillittO!61 'l:", tliie cl,,'tiffi ba$~. 
f iii'!iilli:ti.!.tiollil @CCUit. if an ",rrOl: ~a. e:',::l\lI\ltf!!lC~dJ 

!l!1Jlli:iiljlf PlCl!Plroc<lss;;ing' tE1e p~.l" l~ b: r",U,ad 
bii!d:. 

Emtry P@i~tg ~~IXESX4 
fl!llillctien: ARIXESX4 Ilidds s~etioliii !iliHll S~l !i;,I:<!it~'ilil,"~,t !l:«il~S b, 

.m AlI'A: OI!i!ich i5 l\ltHUfi€!!:>l<!. 

~l1lt~y ~@i~t~ ARIXESXS 
Funeti@liii~ ARIXESX5 fil1l~li~~3 ~11l AUX ~hieh i~ m@difi@bl@. 

E~i$til1lf AUX Sll r@~s ~r@ \!lIpd~t~~ @~ in$ert~d. 

~@~~~l\l ~~~l1li%ati@~ S~1 



as ne~essary. The AUX lenft~ row i~ updated. 
An entry is Made for this AUX in the SYSACCESS 
catalog. if necessary. 

ARIXEUH 

ARIXEQU perfor~s the following operations @n user list and 
user list directory: 

@ Deletes user from a?user list for a specific profraa 
~ Destroys old user list and creates a new one. leaving 

count in user directory unchanged. 

ARIXETR 

ARIXETR is the ROS trace service routine. 

Entry Point: ARIXETR 
function: ARIXETR causes trace point data 

and yritten t@ the SQl/DS trace 
This function is invoked by the 
~ith the lOCK option ©~ittedo 

to b0 eoUede«ll 
file. 
lIIacr@ 

EntrY Point: ARIXETRI 
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fu~etion: ARIXETRI causes trace point data to ~ 
collected and ~ritten to the SQlIDS tr<le~ 
output file. It also leaves the trace output 
file 'locked' (see belowl so that the caller. 
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itself. eea er~ate ~dditional trace p@i~t dat<l 
records and cause the~ to be ~ritteft t~ t~e 
trace output tile. This function i~ i~voked ~ 
the XTRAtE ~aero ~it~ th~ lOCK c,ti@~ 
specified. 

Ewt~y ~@int~ ARIXETR~ 
f1,!ftdiQ~u ARX)(ETR~ e~lJS~!!l tlu! SQI.A)S tlrl;U:t! Olllt!il'~~t f US! t@ 

~ 'ul'Il@;:!(i!!d', TllIlillll function is in<1':'f,:;~cl! by the 
XTRACE ~aero ~it~ thS! UNLOCK @ptiol'l $p~eified. 

E~try P@il'lt~ ARIXETRl 
FIlll'letio~2 £RIXET~l e~use~ e~ller~ere~ted trace 

li:'Ii<l:@rds t@ ~ '''It'it'i:eilito the trlle .. 
S!!0 en'!::!:), point £RIXET!U above. Thb 
b inv.:.lu"d by is ean \,ji th the addt'e$'<' 
ree@rd as the para~eter. 

~ IMlrlill!ll <ill11l1:ry. <!!I!ntry p@ilrtt ~Il(IETR ii!ln;:lj £RIXIETR1, ct;J;!;!;1i:s lilt'€! 

~~d~ t@ d~t~r~in@ if tr~e~ i~: 
@ Aetb", "t all 
@ ,/J\etiv@ for th!'i el.lr1t:'~nt Ul!i',!u:-ilil 
'" Aetivlll for the invokil'lg' llIlubcOlllpO!Umt @r fU!H:t:io~ 

If tli"'~ i::l;'!!l<:41 iill iI'I@'!; /llct!v... l1:l!ItUlt'1f! witlill ill!> 01.ltptl'l::. 

If III Slf!~~ du~p ~!!l~ rl!l~uest@d [by th@ TRACE e@ll!~and} for t~i~ 
SQlIDS p!!lrt!i:i@ft ~nap dUllIp routine i~ 

and U€I SlI'IiilP dlulIlp It't!~ue$t: is disabled! {dump l!' :Li::1!lt 
tilll<!! enly ~ 0 
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RDS CODE fRAGMENTS 

Till", ARIXfn~ modul~~ ~~e 
~hi~~ SQl funetiens ar~ 

U,I/It lllali' b\!i im$41lrt@©! :i.l'lt@ ililiC«:1il$i!ll IM,d~l@ s<!eti@i'llil by t!l!~ C<:HllWi " i:1iep@1lIdiill!Ji' @I! 

- t",lh; tlll., l!:1l~-til'iH~ r@lltiil'l@ ,~,In:XtR::i) .!:@ il'ls@rt 
r@~ ~ei'ltainin~ long fi~lcls. 

- Contains till. vector table for frB, •• nt. and 
r@utineso Th'!!$,j! fElilglumt. ilill!:® \l.';H~ bJi' ti'ill! Cod", 

G'!!n@ratal!: yll!an l>u:U.ding Illn a~e.$S IUH:hlil0o 

- DD •• the initiali%atian fal!: the outer ~~®~y 
Set up $@ t~is seeti@~ l@ok$ like ec~pile~ 

~@d@ f~o~ ~n RDS prcgra~. 

-t@ 

Tests for O~EN O~ HIEX'( Q 

" !Jo®s <llit OPEN. 

~ Issue t~e HEX7. 

- Tl!!si:s th<ll :!"@'" OliJab,st the ~lE~E dCilUS@. U1i:~<i! 

ilIct satlisfy tihl!! WHERE ;::l"mse \,;1!!!J1ll j)"ci>! to} t.S,~IN 
amother NEXT. 

- Sets registell:' l!: &!lith filtst ~VJl,Rb user',,; fJVltJi(/ 
stl!:uci::Ul!:1li. This bl@d( '0f elllcie !"rececl@s tn';!) 
values fro!\\ tile s"lect-l..hrL It fills regbt!lllt 2 
t!U! <1!cldress @f tlHl f liltsrt PVJ\Jl! in tiul user' s PVARS~Srnl:l:T 
afi~ calls ARIXCR2, 

- Returns cDntrol till. user. th. I •• t 
fr.g'!i\~nt, 'flul Cocl<!! GS!"I(!J:illtOl!: is <lU. ready 
retl!!:l:n etmtral t" the US<l!li:. ISh'e", biili ZIl'!;'@ r.t~r~ c,,<1\!\l1! 
if control flayed inta bara. and tben us as th. ADS 
standard return se~u.nc.. Tbis fragment ~l.D cant. ins 
tih4i! .rEor exit. 

Cheeks tille trut!1l villl'Je fO:it "FALSIE ell:' NUll"". 

~ th<!<~k. if tbe trtltiil ",alui!) "".'" • "'TRUE", 

Exits far UP~ATE DELETE ~'l~~E <pr~die~t~>. 
run-th", r~utii"le ARIXtRl. 

- Obbdills (li us(':r.1l.d. Finds t:;l<:l (luildrl!l",,$; ©it tllili! 
~lot li'l t~~ ~OAREA» and le~ve~ t~9t ~ddr~s~ i~ 

reg .i~d:~Hr 11:;. 

- The entry for ~n ililll'i®r-l®v@l ,uer~ r@utii'l~. 

li<:®lIsed ItlIhrid = Pir@pel<:tlf of IBti 

- 1):1 .. 'h11C1i$ "iliat f@!]l!Id" to ei1l11$!(' b:11Iiil6il"r%:<lil;\>. 
is @I!ltput illl! !!a "1S!N'jYnJ1BlE" s;i;blQltll@1'I 

joii'll. 

- Use$ ARIBIH6 1h~ se'~ U.@ . 
,- XI"!:i.ti<llil%e$ 'i;Jle 

Olf'i:<l!ll: 
!JI'IJ@l:Y 

'ill :n-lnl\YT~;. This 
{}f t~i~ 

$$t i'l:mcti@1'I1Ol. 

I'©l!: ®<ldi1 <iu",ry in\'@l1Piwa!l) $\lit i!!il a byte 
<lUoei1itfid in "BLOCK HI'", Q'l!lt ~t",ti4: CSECl @"ta blo<:ik. 
which illtdi<::l!!tes the !l;'\'1lJtu,,; of tlh"~ i:mlll<l!dillii:@ €llvir'Cinl1lem;'b 
II'hetlleil: thl!! SETflf.!llAT$!, slots: limvlil j:;,uru b:i>ti<l]'.i'~'!ld, i1i1l<1 

lMl"!@Ulelt iii r@ij,i! hill;ji DIi!<i>n f",tdH~ci! iiH:eu!I!,,,l<1tecli. 

- f:r,,,,!!l\a\&l1lt tll"li 

= Ex! ("t~ {;U.~SC2 

la$t flti1i~lIlelltt bl!! 
'nvolv •••• at function. 
th@ ll:'D~'" hiliv,\! ilill'"e fwrl:checli" 
and the •• t fllnetion b"s 
aveltything is OK .t 
t!&@.! &~ttn:%t 

'U!\l)i usalt. 

~lli:IimUP i. iilnothl!!lt valj,,,, <1mb}" 
find til. flag t •• t indicat •• that 
"lIot fC'UIH!" eO!H:lHdol'! '\\:@ tbe tl;{l 
(if it iSi o'fen) !:mdi close 

ER~OR is .~t.~.d in re.pon.@ 
in tlu! fl:iacti@!"i. 

'fllb 

Th:i.fl: fl!:'a!Jl~l>!!rat bS1Ji@. IUJPOt\TiE' f@'r @ 

id"mtif ied by til", "cU)lcX'el1l'l: C~lrSQll.°" 
t@ntll:@l is x",'l:tiltned tQ tlHI ",OlU.r if 'ti'!@ 

.'J,I<:eeeds; @til.r~ise c{lmtll:@ll is: trBllsf@rr",cl 1;0 At~IXCj;! 1". 

!"'!.~;)[!i:rarn Organi.:ulti,~llt S?9 



ARIXF21 - Fraglllent for WHERE clause of "DElETE ••• WHERE 
CURRENT OF CURSOR" 

ARIxr22 - l$sues an RSI FETCH when everything is already 
known. 

ARIxr23 - Fraglllent that lIloves the SCANID from one TBASE to 
another. 

ARlxr24 - The exit for sehct one row for III non-cursor 
SELECT. 

ARIXF25 - This traglleni:: issues the RSI "CLOSE" command 
against the TBASE pointed to by the "NEXTPTR" of tile 
cOlltrol b10<:k. 

ARIXF26 - Tests the RSI return code. It tile :return code 
is not %ero, tllis is an unexpected error and ARIXF26 
calls ARIXCRI to lIandle it. 

ARIXF27 - Issues the RSI INSERT command to insert a 
literal row. 

ARIXF28 - Fragment for "OPEN" and "NEXT" in support of 
INSERT from subquery and UPDATE ••• WHERE .0. and ••• 
DELETE ••• WHERE. 

This fragment is to open a scan, and then return rows on 
demand. The difference betueen ARIXF28 and a combination 
of ARIXf03 and ARIXF04 is that the frag~ent does not 
return to the user after the open, but plunges right in 
uith a fetch of the first row. 

AR IXF29 - Fragment for INSERT frolll sub'lluery ",i t!rn 
clustering by default. This frag~ent issues the RSI 
INSERT for a row that has been returned fro~ a subquery. 
Control is returned to the caller only when the sub'lluery 
reports an EOF condition. 

The ARIXf29 fragment is used, instead of ARIXf49, in the 
ease uhere there is no clustering image, and clustering 
is by defalto The difference is that here Me leave the 
TID returned by the last insert as the candidate TID tor 
the next. 

ARIX~30 - fragment for DElETE ••• WHERE. Control is 
returned to the caller only ullen the sub~uery reports ~n 
EOf condition. 
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ARIXF33 - Cdb ARIXCIU: for dedlu.l to floating-point 
conversion. 

ARlxr34 - CaUs AIUXCRJ for floating-point to dedul 
cOl'lv~H,si@!1I. 

<iU~Ixr35 - Fraglllfmt to process is "NOT" node. register 9 
currently contains either the value "l"\"TRUE"I, 
"O"C"NUll") , or "-l"«"FAlSE"). 

ARIXF36 - fraglllent to reset "NO ROWS" flag fo'!: set 
hmetion. 

ARlxr:S7 - fragment to set "have seen a roy" flag. This 
fragment is output after the processing of the 
select-list of a query that inc Ides set functions. 

ARlxr38 - fl'<ll!p'Ient to accumulate tile !&inimull vi'u:ying 
length character string that has been seen. If the datu~ 
in hand is less than the current .inimul& value, the datu~ 
bec@Res the new current ~ini.um. 

"RIXF39 - Fragment to acculI\ulate the llIaXilliUlll 
varying-length character string that has been seen. If 
the datum in hand is less than the current maximulII value. 
the datu!& becollles the neu current lIIaXilllUlIIo 

ARIXF40 - fragunt to acculllulate COUNT and SUN for 
integers. Called from ARIXC28. 

ARIXIF'42 - Test bit I) of SETSTATE to see lJiletller the set 
function ignored nulls; if it did, set the HUllSIG bit of 
IWSCOOE. 

Set null indicato~ for AVG, MIN, MAX. 

ARJrXf44 - fragment to call rUfI-tilOe routine ARIXCIR ",Heh 
tests a string to determine Mi'lether it is iii "lIKE" 
pattern for DBCS. 

ARIxr4S - FragRent to output a character string of either 
fixed- or varying-length. It calls upon the run-time 
routine ARIXCR3 to actuallY do the transfer to the user's 
variable location. 

ARIXf46 - fragment to eal! the l:'un-tillie error routine 
ARIXCR1. load register 0 with all error code. load 
register 1 with additional inforlllation. Find the address 
of ARIXCRl and branch to it. 

ARIXF4 i-fragment for WHERE <:laus€! <lif '"UPDATE ••• WHERE 
CURRENT OF CURSOR". 



- Issues tlhi8 RSI UPDA if f <:;'{; rot! U!at has 
been returned from B subquery. Contra I is returned to 
the caller only when the subquery reports an EOP 
condition. 

- Issues INSERT comMand for a row that has 
returned in,., B subquery. COiltrol is 

the celler only the subquery reForts an EOP 
condition. ARIXF49 is used when theE. is a 
image. ARIXF29 in TID 

Zf:rc so that 

- Binds an input variable to cbaracter slot. It 
calls th~ run-time routine 

- Binds variable to a varying 
slot It calls the run-time routine 

Fragment 

Det ines label "INITSTfi-I". 

Fragment to close scan(s) for non-cursor join~ 

0.. R~.~i:nitiali'Zes the SYR structure it 
'Jl i10 t f oundl~ 

subquery has reported 
structure and register 15. 
r€'poX'~c "~not f 01Htd~1 

- Calls 
t&MpOrary storage~ 

,~ Sets 
procedure" 

register 

Calls ARIXCRA to call DBSS 

Ct~S'2S IJJhere. a 
bot1l the SYR 

Hst 

Fragment for a jain. test call type. This 
the first fragment after the prologue in • compiled 
subroutine. It decades the co •• and I single character 
pointed to by register I. branches accordingly. 

• list DE relation in it. 

~ rrag~"mt 

peric-r1£ g 

BY~~ " 
been fetchQ?d 

- Uses 
Mitii'i 

p!to·eessi:ng' tH~ 

~ <>@ .. p llJe ar~ 

discover that 
cCll:reSp{incling 
permit 

,- This f!~a9·m"'l'.t; 

fl'il!l~lel1t , 
byanch ht.~s been 
is cliff erelfd: 

branch has been separated 
is different INSERT 

- Fragment to return 
bath in SYA.RDSCDDE snd in register 15. 

C<I,:Us 
create 

in 



ARIXF'1" - Fragment that yill ll'<I!rfou, ill "NEXT" en tile 
actual scan, 

ARIXF'1liJ - Fragment that will retun "not feura;:!" if RHS ;) 
lHS join column. 

ARIXFSO - CaUs RHS to OpEi'ilo f eteh, or adval'lc@, 

ARIXFS1 - Test call type, entry via join l1etllod-~. This 
is the first fragment after the prologue in ill join 
subroutine. There are five possible single-character 
command codes that register I !lIIDY point tOI D (OPEN), F 
(fETCH). C (CLOSE), R (REOPEN), and A IADVANCE). 

ARIXFS2 - Ope!\ two scans 011 a relatioTh that is 01'1 the 
right-hand side Ilower level! of a Type-2 join. 

ARIXFS3 - Fragment to do a "NEXT" 01'1 the LHS reliltion in a 
Type-2 join. 

ARIXFS4 - loop for HAVING... in INSERT. ilhis haglllent 
folIous the computation of HAVING. It br~nches back t@ 
get another group if the last om!! does not satisfy the 
HAVING chuse. 

AR IXrS:5 - loop bad( after HAVING cOlllputatioi'i. TIli!> 
fragment follows the computation of HAVING. It branches 
baCK to get another group if the last one does not 
satisfy the HAVING clause. 

ARIXFS6 - taU AIUXf28 for lHS of Type-2 joill. frag)1Hmt 
opens a scan. and then returns rows on demand. The 
difference between ARIXf86 and a combination of ARIXFOl 
and ARIXf04 is that the fragment does not return to the 
user after the open, but plunges right in with ~ fetch @f 
the first row. 

ARIXF8i - Sets loop function (uses nero ARIS(16) for joiUl 
lietllOd-2, 

ARIXF8S - Sets loop function (issues iilacro AIUB0161 for 
join I1etilod-2 with "GROUP BY". 

ARIXr89 - Initialize "USQFLAG" (for $SElECn. the i'Iilllt'word 
slot that we will use to tell whether ~ 
select-without-cursor returned I), 1, or ~ore-thal'l-l row. 

ARlxr9Cil - Increment "USQFlAG". Add 1 to tlte slot that 
eounts hou many rows we have seen lin the ease of ill 
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select-without-cursor). illnd to branch to the exIt code if 
the result exeeeds 1. 

Alnxr~1 - Set to 1 the slot '''USQFLAG'') tII<lt counts ho,", 
many roys we have seen (in the ease of 
seleet-~itbout-cursor, and the ~uery is a sub-,uery of an 
IS-IN or IS-NOT-IN predicate). When ~e reach ARIXF24. 
the slot ~ill contain 0 if 1'10 rows have ~ualified, and 1 
if ! or more have ,ualified. 

ARlxr93 - Output a floatil'ig-poi!'!t number. It cans upo!'! 
the run-time routine ARIXCR2 to actually do the transfer 
to the user's variable location. 

A~IXF9~ - Can the run-tillle routine ARIXCRE to bbdl an 
input variable to a floating-point slot. 

/,un:xrI::l5 - CCllUliert a fullyord ird:eg<!!lr to floating-poil'lt 
forlllato The integer to be converted is in GPR !O), the 
~esulting flo~ting-point equiv~lent is left in [XXX) and 
ill fPR Hn. 

A~Ixr95 - CaU the :rull-ti~" routii'le ARIXCRF. ",Hell hsh i.\\ 

st~in!l' to determine ~liIether it is "lIKE" il iPilttll!rn. 

ARIXr9'1 - At Bind time, ch<l!cl<s to be sure that the user 
h~s supplill!d exactly as many input program variables in 
his PVARS_STRUCT <IS are needed - if IIOt. generate an 
error code. 

ARIXF98 - We output tlltis f1I.'aglilent after testii'lg the 15tH / 
ISNOTIN / EXIST part of the predicate. Reg (9) is the 
TRUE I fALSE indieator: 1 ~> TRUE, 0 => 111.1111. -1 ~> 
fALSE. If the ro~ did not satisfy the WHERE elause. ~e 
go baek to lSTQUAlF to get another roy. We do not go 
back to AGAIN bec~use ~e May D<I! in a join situation. 
AGAIN ",auld get us another ro~ from the left hand side, 
and if ther~ is another roy on the right hand sid<l! then 
~e ~e@d that one. 

ARIXf'99 - Turl'n 01'1 tile "GROUP}" status bit in the conhol 
block for a sean. This bit is turned on to indicate that 
the DBSS sean needs to be opened; normally this is done 
by ARIXF!7. but that fragment is produeed only for cursor 
~ueries. For non-cllrsor queries. UE! callout this 
fragment before ARIXF15 lor its Method-2 join cOllsin~. 
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RDS INTERPRETER MODULES 

AIRIXISH is t;)lllecil "=0 cillleuht~ Imsl'u Vlll],U\llS for II1IOl'l'~ilil<ilexedl 
colUMns during update stilltisties. 

ARlnST 

ARIXISi eolhets si::O!tisties fo'!: !'i@i'I-illclGlled eollllillllS. 

ARXXI01 

AIUXHH illequires DBSPACEs. The billsie s'hps ar<!U 

I. Cheek thillt the DBSPACE Foam", does lI1Iot illlremd~ e~ist for 
user. 

2. find ill available DBSPACE ill1l SYSOBSPACES. 
1. D@ ill CINSERT to inHi1lllize the DBSPACL Get NHiEADiER. 

PCTfREE. PCTIHAGf., and lOCKMODE fro~ SEGSPECHODE. 
4. Set ouner ~ 'PUBLIC • fo~ lyp@~l OBSPAtEs, Set ~ElS = 

il. Update SYS[)BSPACl:s. 

ARIXC03 <::!I;:mges tOCKtIDOE ,md/olt PCTfREE tor speciE'i@d 
OBSPACE. The basic steps are, 

I. Fetch fra. SYSDBSPACES folt apprapltiata DBSPAtE. 
2. Do a CFETCH ta get SCR raw, This is needed bacausa vau 

CDn or-ly specify all fields Qn an upclat€. lFilt Ul> 'HIli! 

PCrFREI: field or tile HITLOCK field. Do ill 

3. Update the PCTFREE and lack the fields in the 
SYSDBSPACES. 

ARUIOiio 

ARIXI04 inserts co.~~nts in SYSCATAlOG or SYSCOlUMNS. TIle 
basic steps <ire: 

1. Fetch t~e eom~~nts flCO~ the appropriate eatalo~. 
2. lipd;rl:e the rOIcI. Tllil old e01U!€!nt. if .my. is> erased!. 

Entry Point: ARIXI03 

lice~~ed N~terial ~ Property of !B~ 

AIl!IXI!J6 rll;'~H:eSSii!S ® tiN'EA"fE INOIEX. b11i$i~ ",bps arii! 

L tlu~d( if til€! il!lQe)( n",!I(ll ;;;,}1 il!;ts t' Olf tlld.s user. 
2. D@ ill fetch fro~ SYSCATAlOG for the table. Pieoc u~ 

SESNO arH;g RIO. 
l. Build all1l ICT for the we!:.! imdie)( blr' rucalulilllg trill! ,~@)l,'lliilJl, 

lIod;;;s. Abo build p~lb'b @f the fa?%: SVSI~,,'DE)~iE:S. 

4. finisn buUdin(g' the ~O\h! t@lI: S'fSII'lDEXlES. Th~l'O i!'<sl!!rt it 
as the tail dlil©l @m! IN1JlXUHK. 

ARIXIttl1 ell."l!!a:<It!!s ~l ll':®btio~. Tllie basie steps 
lI:i!!latiollii ClIil:'eg 

!. th'l!ck if the tabl.e Ill""!!",!! e:d:s1cs 

elreatbg 

;:;. If tile DBSPACE is spE!df ied. ehed~ that it I!!).(i"",t;;. 
Oth1llrl,!iSHh get U'iE'st j I!!ldstb~ T)!'lP€!~i1: IJBSPi\CIE @f 1:1'1", 
user. 

3. Insert the ••• tall: cantil:'Dl roy I for thE! naw relation. 
This :l.n\lollFa;:;; sCcilJ'miil!jf tOl I~IE USN to !Jet CaltilllllS 

ien!)r'i:llis. Ih1]: in!! s<:alh kluilcil 1;h<l!i ~~tn1<,;tl]r<!i COU.J1M'NINFO 
that :rei<!el!l~:H!!):S if nulls l\lr.<l! allowi!d\ ~\'1d stOlt<ll<S @tIlHJ!r 
items used ht.,!: t@ build <!!I'b:i<l'!s f«)'Z: S),SCOllJll~IS. 

Incr"lIlent t~ElS in tll,e SYSOBSPACES :::.@~~ by <:In<! and 'ilpd"rl:e. 
tr.&ate eOIil'!'<£iI'd(li!l lr@!latioll'l iOIlHll !jmu~' H,jlk (If i"lds. 
!ns€lld;; til<!! ",nCb:" for", re1",tioll1; SY5Ct',TAiLOG. 

5. Insert 'dl€! @n"!;ri!!,; fcz: l:OlUlll!lS ilt SYSCOUJI'fI-IS" tOI'!!'I<!H;;t 
tbelll on COI.Uh1< 

.lRIXI06 "reat@s I!ll sY!fI@I'IY". llu~ b1lls,~,,(~ $tep~~ bI «::t'<!liiir!:il1l!11 II< 

Sl'itOit}'liI alt'e g 

1, Oil> III fetelll fl:'©~ SYSCifilAlOO imnllfl!! it 
is ¥lot ah·."llldy ill \15" 1lI'S a tOihle !@it: vie"'" ~ ><<11>\;&. 

2:. !w!S@it:t the lle'i-! S}'II1I<!:mym iIm SYSSYNONYl'iS" 

Entry P@i:llt~ ARIXIOl 

A~IXI09 create'S a vie~, 1~~ ba5ie $t@ps i~ ~r!!!llIti:ll~ 
Idefining) a view llIl:'e: 
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1. Check if the table name exists for user. 
2. Insert the entries for authorization. 
3. Build rows for SYSVIEWS catalog. 
4. Insert the entry in SYSCATALOG for view. 
5. Build and insert the entries in SYSCOLUMNS. 
6. Insert the entries in SYSUSAGE for dependencies. 
7. Create and store AUX for the view. Use the store program 

that is used for regular access modules. 

ARIXIH) 

ARIXII0 is the top module for dropping Idepending on value 
of DROPNODEI one of the following objects: index, table, 
view, DBSPACE. synonym, program. and AUX (access module). 
This module will call the appropriate module for the ohject 
to be dropped. 

Entry Point: ARIXnO 
FUliction: ARIXIlO is the main entry. 

Entry Point: ARIXIlCH 
Function: AIHXIlOl is the entry to drop AUX. 

Entry Poillt: ARIXU()2 
Function: ARIXIlO2 is the entry from the REVOKE routine. 

It drops or invalidates AUX or a view. 

ARIXI12 

ARIXI12 executes COMMIT WORK. 

ARIXI13 

ARIXI13 alters a table. The basic steps to alter a table 

ARIXI14 is the top module for the Interpreter component. 
Depending on NODETYPE (operation), ARIXI14 calls 
corresponding module. 

ARIXI15 locks the OBSPACE or a table. The basic steps ill 
locking a OBSPACE or table are: 

1. Fetch id's from SYSCATALOG or SYSDBSPACES. Make sure 
the table is not a view. 

2. lock the call. 

ARIXI16 

ARIXI16 executes ROLLBACK WORK. 

ARIXI18 

ARIXI18 scans SYSDROP and CDELETES all the entries. It also 
resets the RDADROP hit. 

ARIXI19 updates statistics. It first does a DBSS unload 
cycle on the given table. Then ARIXI19 does an additional 
unload cycle for each extra index on that table. 

are: ARIXI20 updates statistics for the RDS system tables. It 
also updates the clustering-related entries in the catalogs. 

1. Do a fetch from SYSCATAlOG tor the table. Pick up the 
SEGNO and RID. Increment the NeOlS field by one. 

2. Do a CFETCH for a MCT. Add the length tor the new field 
and do a CUPDATE. Create the companion relation for long 
fields if needed. Update SYSCATALOG row. 

3. Open the link scan on COLLINK using the row from (1) as 
the parent. Do a NEXT with a SARG of COLNO, number of 
fields previously in the table to position on the entry 
for the last field in SYSCOlUMNS. 

4. Build the new SYSCOLUMNS entry and insert it (also 
connect it to COLLINK). Grant update to userid if the 
catalog expanded. 
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ARIXI22 drops an index. 

ARIXI23 drops a table. 
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ARIXI24 

ARIXI24 dr@F~ s vi~w. 

ARIXIZ5 drop~ the DBSPACE. 

ARIXI26 

ARIXI26 droFs a ~ynO~Ylli. 

ARIXI27 executes a CDElETE for index. for other objects, an 
elttry is made in SYSDROP. 

ARIX!28 

ARIXIZ8 deletes an rows on liltk RBlID froll! SYSCATALOG tc 
CATNAME. 

ARIXI29 scans SYSUSAGE for the bMe 'Object usi!'!g IMUSAGL 
It deletes or invalid.tes all dependant abjects except 
SYIHmY!1lS. 

I RDS LINK MAP M~~UtES 

ARIXlNK is the RDS H!1I{ map module 'felt both VSE and V~L 
A.RIXLNK mil}, be founcil i" a dump, and shows the iIlodule "am>!! 
i'md eorrespollldi.ng J,j,l11< address of COl ell RIlS module 0 

Fot: 
nam®s 

ARIXlNK cord:i!,!!,lls the fi:!:st RDS module 
addresses. lbe ra •• ining entries are in 
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ARlxno dill.'ops aU r@ws to!:: the AUX. If /l.UXSrT1 ~o!!l • I', tium 
invalidate the AUX. If it is "II' (l~" then d€~lete 
AUX, rOll: AUXSTTI '" 'I' or 'K' > e;:;;n BOX eode 'Gj' 
to indieate that RUNAUTH i$ not to "1:,,,,8«. 

ARIXI3l drops all SYSUSAGI'; r«H,I!!l yhe;:'1l 
dependent. 

ARIXI32 removes all cat~log for tables 
except those in SYSACCESS omd SYSSYNONYi1S. 
to execute it. 

!t calls ft,R!XI28 

fol" .a 
i,he hble. 

statistics 
, AK£A~17 is called 
for a DBSPACE ARIXI19 

a l.:ail:il~ or !1eSPACt'!. 
update statistic~ for 

called to update 
.tati.tics ORce for each table in the DBSPACE. 

(255 is the maximum 
ll!Nil11€,I. 

ARIXUU 
entl:i~s 
:ij~RIXtN), mg~l! he fe,n~n~~ j"ril 
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The Optimizer convert. literals in SQL .tatements to 
necessary data type for optimal path salection as well .s 
providing slat. in which data will reside at run time. 

The macro .ARIBRDS contains the format of the various dat., 
types. Optimizer module ARIXOTF handles actual data 
conversion and building at data slats in tbe space black. 

Certain peculiarities should be noted in the DBSS 
representation ot certain data types. 

Long VARCHAR - A lang field resid •• in • raw •• a 6 or 7 
hyte field ~ansisting of 
- a bit null indicator if null-ac~eptinr 
- A hBlfword containinJ the length of the lang field 
- A TID Row IDI of the first raw of the auxiliary 

relation whicb contains the data. Ea~b raw in the 
auxiliary relation consists at 16 fields af 250 bytes 
eDch. Therefore one row may represent a maximum of 
4()()O bytes 'Of d"ti:l. Fla","s .re chained together on <I 

unary link. 
@ H.lfwords and Fullwards - The high order bit of the 

numeric representation is inverted. For example, a HW 
value of one would be X'SDDl', and the HN value of a 
negative one would be X'7FFF'. 

• Decimal - Tbe length of a decimal field is Iprecision / 21 
+ 1. The high order four bits contain a complement 
representation of the sign as it existed in 5/370 packed 
tormat. The remaining bytes are the actual number in 
packed format. A negative number is represented as the 
complement of its packed format. 

e Float - A positive float value is represented in its 
internal 5/370 format with the high order bit set on. A 
negative floating number is stored as the complement of 
its 5/370 formato 

The following describes the formulas used in ARIXOOS and 
ARIXOEX to calculate the precision and scale of the result 
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of a decimal arithmetic oparation. 

If the arithmetic result ot a select-list Dr predicate 
arithmetic expression is to be decimal. then tbe precision 
and scale of the result is calculated according to the 
following formulas and placed in PTREEP2 of the ARITHNDDE 

later use by the Code Generator. INote. (P,S) is 
precision and scale of the left~hand side of an arithmetic 
operator I P' 5'1 is the precision and scale on the right.) 

• Addition and Bubtraction 
Pxecision; 

MIN!1S,MAXIP-S,P''"S' ) .. MAX(S,S' -} 1 
Scale 

rlAX(S S' ) 

Nul t:iplicath)fI 
Prflaision 

MINI,P+P'+1) 
Scale$ 

SVSD 

Divisi<ln 
Preaisi'on 

15 
Scale~ 

J.5-P+S-S' 

Sum of decimal expression IP,S) 
Pr",cislon: 

15 
::kale 

S 

• Average of deai •• l expression IP,S) 
Precision, 

15 
5<:;",1e, 

15-P-!-S 
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ir@:it'i1lula 

The @b;jectiv® of the @j:vUmi::til)::t is te llIinimi~>.l tile eO$1: IJf 
diltil to alls~er tile SQl Thl!! (;@$t is il 

of I/O cost ~lus CPU 

I/O test is expressed as the expected number @f pil~e fetches 
r.~uir.d tD bandl. the request. 

CPU Cost is ililxpressilld as '1:11. !!lumber of ,;~U,s to tn~. [)6SS 
tllilt are r®quired to handle the re~u.st. 

The I'aetor relate" the relat!'?", illlport;,mce ©f I/O 
Cost CDst for: tile inst1Jlllati@r!, A Iti!!,h Weight fader 
SillYS CPU is tb.e <cr:l:Ucal r<l!S'1l>\llrCe. A l©", Wei!J'ht flllctor says 
IIO is the critical r'ilsouree. The Cl.iu:u,t Weight I'actor used 
by the Optimizer is 1/3 (obtained fr©m ~DCDPATH * RCCRAT!O). 



Input to Optimize:: Path Selection/Cost Fo:mulas from Catalogs 

Catalog Colullin Optilllher Table Variable Nalll~ im 
Catalog: N<lIll4! ~ From ARIXOGC. if different Default Value 

SYSCATAlOG 
IWIoICOUNT TBACARD R XO 000 
NPAGES TBANPAGS T CEIL IR/20 • 11 
PCTPAGES TBAPCTPG 
HCOlS CATNUMCl 

SYSINDEXIES 
INDEXTYPE XDXUNQIN 
CLUSTER IDXCLIDX 
FUllKEYCOUNT IDXfUlKC ICARD 10 
NlEAF IDXNlEAF L 
NlEVElS IDXNLVlS 
FIRSTKEYCOUNT IDXFSTKC ICARD 10 
COLNUMBERS IDXClNOS INDXCOlS 

SYSDBSPACES 
PCTINDX TBAPcnx 
NPAGES/l28 TBANBlKS 
NTABS TElANRELS 

SYSCOLUMNS 
COlCOUNT CATFlDCD 
COlNO CATCOlNO 
HIGH2KH CATHIGH2 
LOW2KEY CATlOW2 

Q!lli aSSUlnEtiol'ls, 

., for segment scan <:ost (SEGSNCST), assume Data from this 
table occupies 1/100 of pages in DBSPACE if statistics 
don't exist lexclude Data from other tables, indexes, 
blocks, et<:) 

® Assume multi-programming level of 3 for sharing the 
buffer pool. 
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1100 - TBAPCnXJ '* TBANBlKSl ) 

@l Cal1::ulating the !1,lmb~;c @f T!oT!-l<eaf pages ! irlh,:l:me<iiate i.n<ie)( page,,): 

NONl ~ flOOR lI20© 

.. talculatiT!g the 11~lmhell:' of intermediate lellelrs ill all. index be-tweelll :l:'<O©1: 1:li1ld leaf pages ~ 

NlEViO '" MAX UlJ, INDXlVl,.S - !: 

.. Calculating the numher <of index block pages !block pages to describe the index pagesl~ 

IB '" (l + NONl) / 128 

~ Calcubiting the number of data block pages if datil! is clustered: 

lOB '" CEn 1/128 

@ tale\llatin9' the !lumber of data bloek pages to'!: I'!(m-elll.ll~;r~ered «!latii!.! 

NIDS = ICARD ~ CEIL Cfpages (~/ICARD.IDB) 

(the fpages tunci:i@1i'! is described later 



Optimizer Cost Formulas (in ARIXOGC) 

The following formulas are used by the Optimizer to estimate the 110 
costs to scan a table using each type of access patho The resulting 
costs are added to the CPU cost and compared to find the cheapest 
overall path and the cheapest path that the returns the answer set in an 
order that matches an ORDER BY, GROUP BY, or join predicateo 

Segment Scan (SEGSNCST = variable ~ in ARIXOGC): 

T * 1IH1 

TBAPCTPG 

(number of data pages for DBSPACE 
+ data block pages for DB5PACEI 

Clustered Index Scan of Whole Table (ClUSCOST 
ARIXOGCl 

l + NLEVD + 18 + T + IDB (leaf + intermediate index level~ 
+ index blocks + data pages 
." data blocks) 

Non-clustered Index Scan of Whole Table (NClUSCSTI (Only keep the best 
unclustered index path) 

r Pages accessed if doesn"t fit in buffer pool 

Fr------------~------------~i ~ If fits in buffer pool 

NlEVD + pages il + ICARD*fpages(R/ICARD.T),l+TJ + bpages !IB+NIDB,IB+IDBI 

I 1 21 ~! 
L;Number of pages accessed 1 If fits in buffer pool 

Block pages if doesn't 
Number of rows to fit in buffer pool 
be returned 

:2 Total data pages 

(fpages, pages. bpages functions are described below) 
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4 oj> NlEV!lI 
!leaf + data + 2 block p~~es + interm~diat~ ind~x page$) 

If all $electecl fields are in the index and no SARGs. then ~et data 
from index yithout reading data/data ~lockg 2 + NlEV!lI 

Clustered Non-uniSlu~ Index l1atchin[ Predicate I ACPTHCSTJ 

(leaf pages -I- data pages <} block data pages .} index blod< pages ~. 

intermediate index pag •• adjusted for selectivity IFF) of 
predicate!s) - SElt! section on "'Selectivity of Predicates'"l 

NLlEVO " pages tCEH!lwfF) '" CEIUffl<XCARD*fpages(RIICARD,n),CEnU3>ff -I- 1)1 
+ bpages[CEIl(IB*ff) " CEIl!fF*ICARD*fpages(R/ICARD,IDB)), CEIL (IB*FFi + lOB}) 

lintermediate index pages data + index + data black + inde. block 
adjusted for buffer size and selectivity IFF)) 

Functions Used in ORti.i~ Formulas 

- Estimate number af data pages accessed, given the size Df 
the buffer paol 

bpaqes - Estimate number of block (data block) pages accessed. given 
the size af block buffer pool 

ipages - Input; )( :: number of roys to b~ lril.l'1:urneci from 
V "'total number @i pages selected from 

Output: Expected number of pages accessed based on III normal 
distribution and probability formula 
'Of( 1-[ l-lIYl~H~)O 



Sort Cost Formulas (ARIXDSS) 

Sorting may be done to produce a result for an ORDER BY or GROUP BY, or 
to match a join predicate if no index is available, or if using the 
index is relatively expensive. The cost of sorting is calculated using 
the following formulas. 

NSORTIN 
COSTIN 
SRTDIRCT 

- Number of items to be selected 
- Cost of accessing input 
- ON if input is from a permanent table 

OFF if input must be put in an internal DBSPACE before us~ 

Calculations 

TEMPAGES = NSORTIN/(4000/W) 
TEMPAGES is the number of temporary pages required for Sort 
W is the width of Sort records 

MRGPAGES = lOG (TEMPAGESI/3 
2 

MRGPAGES is the number of times that the DBSS Sort algorithm 
must perform a merge operation (merge passes) 

SORTCOST = (4 v 2*MRGPASESl*TEMPAGES v COSTIN 
(tor I/O) 

542 

This includes the cost of input sean assuming no temporari~s are 
needed (COSTIN), writing TEMPAGES of data to encode. reading from 
internal table and writing to output table to decode, a read and 
write for each merge pass, and a read from the output table to return 
data to the user. 

This assumes that the input is taken directly from a base table 
(SRTDIRCT=BITON). If not (taken from a temporary), we must add 
2*TEMPAGES to the I/O eost of sorting to account for another write 
and read of data. 

Adding in the eost of CPU time to do the encode and decode in the 
CBSS. we assume encode costs 200 instructions/field and deeode is 100 
instructions/field. ROCRATIO is the ratio of instructions weighted 
against I/O cost. The formula is: 

SORTCOST = SORTCOST ~ RDCRATIO * (200 + 100) * NSORTIN * NFIElD 
ITotal1 (1/01 

Total SORTCOST is returned to the caller in SORTOUT. TEMPAGES is 
returned in TEMPGOUT. 
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Seleetiviiy of Predicates 
Calculated jn ARIXODF) 

Predicates (WHERE-claus® search conditions) are against a table 
to limit the number of rows returned. The is interested in 
ho~ many rows will be returned {cardinality) in calculating alternative 
access path costs. The following formulas calculate a filter factor or 
selectivity factor, which estimates the proportion of rows that will 
satisfy each type of predicate. 

Filter factor (FF) for mUlti-column indexe~ with ~,ual predicates i~ 
l/IDXFULKC (clone in ARIXOGCI 

fF::: l/CATFlDtD Def~ult (no stats) = !/10 
(CATFLDCD is th~ numbe~ of uni~ue v~lue$ for th~ tolum~) 

COLUMN lIN! NOT IN 
(for @)(ample, 

for LIST: 
1 

=ANV I =All) [lIST 
IN (23,30,40) , DNO = 

fF ::: MIN -, lISTSIZE I< -.~-

2 CATFLDCO 

SUBQUERV] f@ll:m 
ANY USHECT ••• ) 

where lISTSIlE is the number of items in the list. 
Default is 1/10 * lISTSIlE 

For SUBGlUERY: 
QARESCAR 

TOTSUBGlC 

QARESCAR is the expected number of rows to be returned by the sub~uery, 
TOTSUBQC is thl!! total iwmber of rows tnlat exi$t io'l: th<ll! s1.lbquery 
t~bles !default is 10 000) 



If form is COL OF literal. and the literal is not an IVAR lis a 
constant). and we have column statistics, a linear interpolation is done 
between the second highest and the second lowest key values for the 
column. Otherwise, the default filter factor of 1/3 is assumed. 

for > or ~ 
(CATFlDCD - 3) * (CATHIGHZ - lITVAlUEI ~ 2CCATHIGHZ - CATlOWZI 

FF = 
CATFlOCD (CATHIGH2 - CATLOW2J 

For < or ~ 
Use FF ~ 1 - Ff!> or ~l Default 1/3 

SAL BETWEEN x AND y 

If farm is COL BETWEEN literal and literal, and literals are not 
IVARs, and we have column statistics, do interpolation for BETWEEN 
range; if not, use default ~ 1/4. 

(CATFlDCD - 3) * IHIGHlITVAlUE - LOWlITVAlUEI 
fF = Default = 1/4 

CATFlDCD * (CATHIGH2 - CATLOWZJ 

G OR of T~o Basic Predicates for example. SAL < 30000 or SAL = 
50000 

Recursively calCUlate the filter factors of the left-hand and 
right-hand sides of the OR. The filter factor of the combination 
is: 

fF = lEFTFF + RIGHTFF - lEfTFF*RIGHTFF 

(Sum of filter factors less the probability that both are truel 

~ Other Types of Predicates 

Default filter faetors are: 

Complex OR expression 
> ANY, < ANY, ~ ANY. ~ ANY 
> All, < ALL, ~ All, ~ All 
= ALL 
~= All 

= 1/2 

= 5/6 

= 1/6 

= XII0 
~ 9/10 

Q NOT (for example, NOT IN, NOT BETWEEN, ~=) 

Use the complement of the fF for the positive case: 

ff = 1 - FF 
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ARIXOAF 

ARIXOAF alloeates/frees OO!llmon Ofi'tilfiizer stol'age. 

ARIXOBIf 

ARIXOBY increments the illde)( of tile IlU!xt ;:w<iil.abJl® .. ord ill 
the space block header. 

ARIXO~i 

ARIXOBI is the BQUERY node 
ARIXOSL ,uid ARIXOWI t<lJ 
where tree. 

proc ••• or. fir.t pa... It cal.Jl. 
li'iillm.. in the .elect li.t Olild 

ARIXOB2 iterates tbrougb Query Array, ealling ARIXDSL and 
ARIXOW2 (if there i. a WHERE tree) t<lJ do type distributioli'i 
and make entries into predieate array. 

ARIXOC~, 100h \!p "cable ini'ol:ffi<ltioll SYSC;f.TAlOG and 
SYSDBSPACES for eae!'! table in the Table Ar~<lYo ARIXOCA 
looks ~IP illll ti\<l! index entries in SYSINOEXES tor each table. 
It then places them into the Index Array" ARlD<OCA can", 
ARIXOIU to •• ke dependency entries into SYSUSAGE. 

ARIXOCK looks up each ccllJlnll in SYSCOlUMNS and associates 
the columns with their tables. 

AlUXDCS evaluates th,~ co"ts of aCGess paths eOlll<:1,l],at<!Hl! 
ARIXOGC and fills in th~ costs of oi~ possibiliti@so 

ARIXOCT set!" up a cOl1lh'ol block. The cOI1,'\:rol block cOl'l'hd,l'IS 
painters to the DBS! lnt.r~~Go structure.. Tbe .truct1,lr •• 
are used in the gener", cod!!! to perform !JBSSO SCAN Oli: l1:'''~1 

operations against. tabla. 
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AIHXOCIJ is; tbe deal!'lup l'o1,ltine. It frees CATCO!, storBg!!! 
.ssoeiat.d witb each table. AR!XOCU then <;;"n. l,,!UXQAf to 
'fr •• the f iva array;;;; used i.>y t!Ull oFtimizer, TBA, ClA, QAR, 
PO", a!'l<i rmc 

ARIXOCY (;opi®s s@urc® BINilTABlE ir,\'I;@ 01" Tr0@. 

ARIXOOF <::a],e\llates fHtelL" fador seleGi:illitl' facto:!;') for 
in Predicate rh,s fmt'lIlul<l1S used "P'I'> 

aDov® on page 543 

ARIXOIJM the DOtlAH-iS DBS:'> sb:u~tur<i'!. Til@! "d:ructulrlil 
is used to the eolulIlns Ir®trieved on ~t!eIrYI or 
suomi ttlild (upcla'i:lil/ilisert/clele'te) in i!, OBSS @pex:'ation @ll a 
table. 

ARIXOOI is oalled optimizer processillg of ~i'I EXPLAIN 
statement. EXPLAIN (;a!l, ;;my "mb~,~t (If tile optio,ms 
reference, struct1,lra cost, Bnd plan. Tupl •• are inserted 
into tit. i:orrespon.ding table( s I ol;!lI",d by the cUl:J:'€nt use!:' 
(REFERENCE TABLE, STRUCTURE~TA8tE> COST~T,~BLE, 

ARIXO!H d~",ci<s fo~,' 'Ute existenoe of n",oeSS1U:Y tables, Olnci 
performs EXPLAIN COST, ARIXO!H oan. ARIXODi! to 
EXPLAIN REfERENCE, EXPLAIN STRUCTURE, or PLAN, if 
lHloessary 0 If a !U;OeSSarl' table not exist, 
condition -2041 is returned the user. and no ara 
put in any table. 

ARIXOD2 is called du~ing 
statement b)' ARIXOD to 

,STRUCTURE and EXPlA~N 
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ARIXOEX 

WHERE or HAVING Expression Walkthrough. During Pass 1. 
ARIXOFC is called tor each column found and places it in the 
Column Array. During" Pass 2, each predicate is checked for 
a column. Also a type ~~·0rsiDn is done on literals. 

ARIXorc 

ARIXOFC handles column array entries. 

ARIXOFE 

ARIXOFE is called 01'1 data definition statements ACQUIRE, 
ALTER DBSPACE, CREATE TABLE, CREATE INDEX, ALTER TABLE. 
DROP. COMMENT, DEFINE SYNONYM, RESTORE, and SAVE. It places 
creator id in the entity descriptor. 

ARIXorr 

ARIXOFF tills in pointer values in the DBSS DOMAINS 
structure. The structure points to the 1/0 areas of the 
submitted columns. 

ARIXOFP 

ARIXOFP makes predicate entries into the Predicate Array. 

ARIXOFQ 

ARIXOFQ is called by ARIXOBl to make entries into the Query 
Array for each BQUERY node found in the Op Tree sean. 

ARIXOFR 

ARIXOFR creates a OBSS interface structure in SPACEBLK 
pointed to out of the control block. This structure is used 
in generated code to accompany CBSS calls to perform SCAN or 
ROW operations. 

ARIXOFr 

ARIXOFT makes Table Array entries. 
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ARIXOGA 

ARIXQGA is the ASl Generation Entry module. It interprets 
the chained miniplans output by ARIXOGP. ARIXOGA represents 
the miniplans as a modified Op Tree and CBSS operation 
interface structure. 

ARIXOGB scans the Query Array entries for GROUPBY clauses 
andlor built-in functions ISETFN node}. It changes GROUPBY 
columns in the select list to objects of the MIN builtin 
function. 

ARIXOGC 

ARIXOGC gets the cost of accessing this table using 
information from the system catalogs and a series of cost 
analysis formulas. (See the introduction to this section 
for the appropriate formula.l 

AIUXOGP 

ARIXOGP is the entry module for selection of the optimal 
access path. An access path is created for each entry in 
the Query Array. It processes the entries from bottom to 
top. An access path is selected by modules under ARIXOTS 
and the plan is translated to ASl by modules under ARIXOGA. 

AIUXOIN 

ARIXOIN handles INSERT SQl requests. 

ARIXOIU 

ARIXOIU enters usage information in SYSUSAGE, 

ARIXOLC 

ARIXOlC builds a lOCDESCRIP in the Op Tree. 

ARIXOtF 

ARIXOlF scans the Column Array for long fields. 
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ARIXOHA ~c~uires 
acquire node in the 
space blocl<. 

ARIXOMB 

~BSPACE in the ASl by ere~tin~ ~n 
ac~uire block in the 

ARIXOMB makes tOll lOP COl2 appear @t'> COill OP LIT in 
predicates. 

ARIXOMF 

ARIXONF builds a DBSS Inhrface st:rVJet\lJib'<!! tht is used witl~ 
at DBSS Fetch operator. 

ARIXONL generates a list in the ASl. This creating 
acquire temp, create and insert ASl in the Op 
Tree and the acquire structure in the space block. 

ARIXOMS sets up the OBSS Scan Imt~rface structure fo~ the 
scan OBSS operations on a specific table. It initiates 
creation @f any DOMAINS, KDOMAINS. or SARG structures that 
~ill be associated with the BASE structure. 

ARIXONV expands a SELECT *. 

AiilIXOOS is ti<(! select lbt 'l!xpnssiof! 
a~d 2 of the select list. 

ARIXOSC r;;camlS tbe Table Array. It In.U:;iates cl'l@clk fo'!!: 
SELECT ol\:.-I::I'IOri ty O~ each tablLe. If select Illll'i:ho:d ty e}{;i,sts, 
A!UXOSC cans A!UXA06 'til make ,UI enb:y in SYSTABAUTi'I. 

ARIXOSG co~vert~ ~ sargable pr®dicat~ i~to disjurueti~e 
normal form (DNFI. 

ARIXOSl i.s <l! procedure t@ process tl,", SELECT list" It ,is 
e~lled on two passes. 

ARXXOSR implements III SORT in the ASK. by cre",tilllll' a SORT node 
in t~e Op Tree and producing III sort block in the space 

ARIXIlIlP bloc\(" 

ARIXOOP is: the 4!nh'l! module for RDS Optimi:1':er functions 0 It 
identifies the types of root nodes:. ARIXOOP then decides 
what modules to call to handle the root functions. 



ARIXOSS 

ARIXOOS computes the sort costs for weighing alternatives to 
handle ORDER BY, GROUP BY. or JOIN. 

ARIXOST 

ARIXOST processes the columns of the SET clause of an UPDATE 
SQl statement. 

ARIXOSU 

ARIXOSU examines each block's relocation directory. Then it 
changes the pointers. whose index location is the directory. 
t@ a block number offset format. 

ARIXOSl 

ARIXOSI marks nodes reachable from the specified node. It 
is an iterative procedure called from ARIXOSS. 

ARIXOS2 

ARIXOS2 removes the 'AND' descendent. It is an iterative 
procedure called from ARIXOSG. 

ARIXOS3 

ARIXOS3 copies a subtree from the WHERE tree into the Tree 
Arrayo It is an iterative procedure called from ARIXOSG. 

ARIXOS4 

ARIXOS4 is an iterative procedure in the search argument 
generation process. It copies a subtree starting at the 
input parameter OUTIND and connects it to the child or 
sibling passed in the OUTIND entry. This guards against the 
possibility that the internal procedure transform (in 
ARIXOSGI has left the subtree as the child of more than one 
parent node. 

ARIXOTF 
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ARIXOTF transforms literals t@ proper data type.f@r a 
literal string. ARIXOTf creates a slot in the space block to 
place the transformed result. 

ARIXOTS 

ARIXOTS generates the tree of possible access paths9 uses 
ARIXOGC and ARIXOCS t@ calculate costs. and selects the best 
path for the ~uery. 

ARIXOUS cheeks for synonyms when no creator name is 
specified i~ an entity descriptor. 

ARIXOVD handles the view definition statements. 

ARIXOVI copies the subtree into Op Tree as part @f view 
composition. It is an iterative procedure called from 
ARIXOVC. 

ARIXOW2 examines the WHERE predicate tree on the second 
pass. 

ARIX01S makes SARGs !OBSS search argumentsl out of 
expressions that are in DNF (Disjunctive Normal forml. 
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RDS PARSER MODULES 

The P,,1l;S0!:' lIlodules <lin AiUXPoiU, J\RIXPA2, ilmcl A~IXIl'A3. 

ARIXPAT is t!H! 51ill/[lS CQl1ll'llOl'l p<ltch <Ire;;, fo!:' tlie lUIS 
component. 

A~ 

ARIXPtl!) Vlses ARIBP!m t© map producti'OlI m.!ml:i>ers 1:'0 production 
nallies 0 ARIXPAO also uses ARIBPiH macJCQ~ to gefJ!i1rate ParseX' 
sem"mtic JCol!ti!1le linkage to call the proper entry pohd:s in 
the SellHlllf!tic routines co:mtained in modules ARJ(XPA2 alld 
A1HXP.A3. The ARIBPD2 lilacr© is 1Ils,!<i t© generate ellb:y p©i,,'i: 
tables. The propel{' entry poi;d:s ii1 ARIXPA2 or ARIXPA3 a1'l'l 
called based upon the above resolution. 

ARIXPAI is the Parser IIHl\in :U.ne module iltil.d S'camH!:1:. lIte 
main line is driven by tile parse table", !ARIBPAI'iL ARI}(P,;U 
calls ARIXPA4 to get addre",sability to tile parse tables. 
Parse tables are based on BNf-defilled tokens. When tile 
equivalellt of a BNF line is isolated by tile searcher, the 
correspcm<ilin!l' semO:\lI,tic :l:outin€ is ilHlol<ed tllr<J-',lgll ARIXPAO to 
plCoe~ss those tokens 0 S~!!!ant.i.c routines "re .i.delltif ied b.y 
entry points cDntained in .odul~s ARIXPAD, ARIXPA2. and 
ARIXPA3. ARIXPAD also contains distributive code (tbrDugh 
ARIBPOI and ARIBPD2 macrosJ to route processing to t~e 
s •• antic routine entry pointso The four status n •••• for 
.ain lina functions are GET status, LA status, BUMP .tatus, 
and SEMANT st"tus. Tbe status indicator is USEHl as an index 
into the par.e tables whicb ara themselves tables containing 
numbers used h, conbcol the logic flow it, the Parser. Tha 
parse tables ara genarated off~lina from BNF statemants. 

ARIXPA2 ;;mcl ARIXPA3 contain the Parser sem.antic routines. 
Each time A.RIXP,\2 is invoked. <I sil'igle si!mantic :rmri:ine 
(caJl.l1ild ill production~ is 1ilxllilcuted. 
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AR!XPA2 and ARIXPA3 contain the Pcu:'s-er $erna'll"ti{; routines. 
Each tlrnB ARIXPA2 is invoked a single 
called a productiolll is executed. 

ARIXPA4 contains; parse '!:ilibies tll.at P5ix'Belc" 

called by ,!!,!UXPA1, it lceb.l:l:FlS a estai':l1.ishe. 
"ddressabili tir' te' these tables" 
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MISCELLANEOUS RDS ROUTINES 

ARIXSCF 

ARIXSCF converts a ful1word binary value to its character 
(EBCDIC) representation. It is for use only in the SQL/OS 
partition. The resultant character string is sixteen bytes 
long and padded on the left with character zeros. If the 
value was negative, a minus sign is placed in the first byte 
of the string. 

ARIXSCH 

ARIXSCH eon verts a halfword binary value to its eharaeter 
(EBCDIC) representation. It is for use only in the SQL/OS 
partition. The resultant character string is eight 
characters long, padded on the left by character zeros. If 
the input value was negative. the first character is a minus 
sign. 

ARIXSCN 

ARIXSCN handles concatenation. The input parameter is a 
pointer to a structure that contains a list of pointers to 
the character variables to be concatenated. ihis structure 
also contains the lengths of the character variables and a 
pointer to the target string. There is also a pointer to a 
field where the length of the resulting target is placed if 
the address contained therein is not null. 

ARIXSCP 

ARIXSCP converts a pointer from hexadecimal to its character 
(EBCDIC) representation. It is for use only in the SQL/DS 
partition. The resultant string is eight bytes long. 

AIUXSDB 

ARIXSDB is the top module to convert a half word into 
character form. All leading zeroes are substituted by 
blanks. 
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ARIXSDT 

ARIXSDT calculates the date (the DOS/VSE date in the 
Supe~visor Communication Area must be in the form 
"l1l1l1/dd/l'Y") • 

ARIXStN 

ARIXSLN looks for the last nonblank position in a particular 
character string to determine the length of the character 
string. 

ARIXSRT 

ARIXSRT perfo~ms a ROLLBACK WORK and frees allocated 
storage. You reach this point because an error occurred 
after system changes were made. If an automatic RESTORE has 
not been done and a fatal DBSS error has not occurred, this 
code restores to save point o. If this fails, put the 
current SYR.CODE at the end of SYR.MESSAGE and set SYR.CODE 
t@ fatal error (-902). 

ARIXS'll'M 

ARIXSTM calculates time of the day. 

ARIXSUT 

ARIXSUT returns a guaranteed unique character string of 12 
characters (A-Z, 1-9). ARIXSUT first performs a System/370 
"STORE CLOCK" instruction. It then turns off the high-order 
bit, thus giving a 63-bit integer. This integer is 
interpreted in base 35, with the base-35 digits being A-l 
and 1-90 Therefore, successive calls to ARIXSUT return a 
strictly monotone increasing sequence of 12-byte character 
strings. 
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RDS TRACE DESCR:U~'l!'QR ~ODUtES 

ARIX'fRO 

ARIXTRO is the trace point descriptor module for the RDS 
Executive component. It cont~ins the trace 
descriptors for all trace points in modules of the ROS 
Executives component., The trace point numbers are ill the 
range 4(HlO through 4079. See "Trace Points" in Section <& 
Diagl'lOstic Aids. 

ARIXTRI is the trace module for the Parser 
and Optimizer the trace point 
descriptors for trace points contained in modules of 
the Parser illnd Optimizer of RDS ii'illld for WOl'idl'!!J 
Storage ! analysis - modules and ARICWSI" I. The trae!)) 
point descriptors in this module have trace point numbers in 
the r;;mge 4400 through 4935. See "Trace Points" in Section 
6, Dialnostic Aid •• 

This lnodul® is Part I of the trace pclillt descriptor modules 
i'H;' the ,eolllponelllt. Xt contain,. trOlce point 
descriptors trOlce points cOllltained in modules of the RDS 
Interpreter component. All trace descriptors in this 
module 1H'1.1f@ trilce I'Hllllb<!Jrs in 1:imge 5800 tl:u:cugl:i\ 
5944. See "Trace in Section 6. Diagnostic Aids. 

ARIX'TRl 

This module is Part 2 e;;f the trace poi!'l<~ clesc:ld.ptor modul",s 
for the Interpreter component. Xt contains trace 
descriptors tor trace poinh contained ira modules fJt the RDS 
Interpreter compOIiEmt. All trace p'Oint descriptors in this 
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!'lodulAIl b;mve trlll(:e 1!H;)in1: numbers in th", r~n!!!f'" 5945 through 
i}!)99o Se<l! "T:!:'llIce Points"' in Seeti(ll"i () IHagnostic Aids. 

ARIXTR4 

ARXXTR4 is the trace modllle for th<!! 
authorizatiolil 

module 
1. tbe trace point 

interpreter and autborizaton 
An trace 

trac® point l\illlmbal:s ill 
'"Trace Points" .i.!'l Se<:tion 

AR!XTR4 hav@ 
64HL See 

5ecti@i'! 6 
also cont<!ins Secll.ir.i;;;y/Allidit trace points, 

ARIXTA5 1. the trace paint deseriptor for the 
generator It Dontains the 
descriptors all trac® points i~ RDS Code 
Generator (;omJil@!i<!mto It also l:ontai!1;s tr",c<!l PO:lLll't 
descriptors for: Service Tempolr?,ry t:!,";),c<& poin,ts for aJLJl RDS 
modules. All RDS Code Generatol(' 1:)('a<;", poilt" descri~,t{)rs i.1i 
this !llOdule have trace point numb"l:::;; i,1 tIl", orange 
througb 5278. All Service Temporary trace point descriptors 
in this module If Dr all RDS modules trace points in 
the r;mnga 9900 thrDugb 9999. 

ARIXTR6 is Part::; m: the trace point d~SCld.rtor mlodul@ f"r 
the interpretar component. It contains tracs paint 
descriptors iDr trace points cont.ined in modules 'Of tbe 
interpreter RDS cD.pDnent. All trace ,Dint descriptors in 
this module have trace ,Dillt numbars in the rang. 
throu!j"b 6599. 
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DBSS MODULES 

DBSS DATA CONTROL 

ARIYCOO 

ARIYCOO is the DBSS module that fetches the next control row 
from a control relation. The control relation is a set of 
the entire MeRl or subsets of ICR, lCR, PlCR. The control 
relation and the row being accessed are identified by the 
~ualf segment, relation-ia. image-fd. and link-fd. 

ARIYC01 

ARIYCOI is the DBSS fetch control row routine. The control 
relation and the row being accessed are identified by the 
qualf segment, relation-ia, image-id, and link-id. 

ARIYC02 is a DBSS module that inserts control rows. 

ARIYC03 

Entry Point: ARIYC03 
Function: ARIYC03 is the control row creater. ARIYCOl 

searches the block enties for a header page 
that has enough space to accommodate the row 
length. If there is not enough contiguous free 
space, ARIYD14 eliminates the holes and updates 
the page header. 

Entry Point! ARIYC031 
FUIH:tion & ARIYC031 updates the pointer. free space. and 

the slot in a header page. 

ARIYC05 inserts a new link control row in accordance with 
the information the caller supplies. 

ARIYC06 

ARIYC06 moves the submitted return code to CReODE in CBASE. 
ARIYC06 also unfixes all directory block and page butfers 
and releases all short locks. 
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AIIUYCO'1 

ARIYC01 is the CBSS/DC initializer. ARIYC01 is called at 
the beginning of all data control calls. ARIYC01 does the 
foU.ololing: 

® CheCKS for boundary alignment 
o Checks that BEGIN WORK was issued 
~ Ac~uires 51-lock 
* Initializes a number of YTABlEl variables 

Entry Point: ARIYC08 
function: ARIYC08 traces for level 2 a data control call 

@iI DBSS entry. ARIYC08 displays the base 
control information and auxiliary structures. 
The auxiliary structures are SCR, NCR, ICR, 
LtR, PlCR. See 'Control Header Information' in 
Section 5 for details or the auxiliary 
structures. 

Entry Point: ARIYC081 
fUilcti@~: ARIYC081 is a secondary entry point to trace 

for level 2 a data control call on CBSS exit. 
ARIYC081 displays information from the same 
structures used above. 

A~IYC09 is the header page formatter. It formats the page 
as a header page and updates the related entry in the 
directory block. 

ARIYCIO updates the control rows according to the 
information supplied by the ROS caller. 
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ARnCl3 

A~IYCll del~tes e li~k e@ntrol row (le~ @r PlC~) @f a unar~ 
Oll:' binary lilfllk. 

ARnC14 

ARIYC14 d01~t~s mlfl! ind~x control r@~ (It~». 

ARne1! 

ARIYC15 returns sf~ee @ceupi~d by 9 header row. 

ARnCl! 

ARIYC1S inserts the DBSPACE header ro~ (SCRI in r§-d@ ~n~ 
deletes the row in un-do. 

ARne19 

ARIYC19 inserts a table control r@~ (MCR1~ ilfl! re-d@ an~ 
deletes the row in un-do or baekup. 

ARnC20 

ARIYC20 inserts an 
the ro~ in un-do @r 

AIUYC21 

e@ntxol row ilfl! re~do a~d d~l~t@~ 

ARIYC21 inserts eh!ld ~nd parent link eontr@l r@w~ [lCR$ ~~d 
Plt~s) in re-dc. It delete~ the ~@W$ in ~n-do ~nd ba~kup. 

lieel\~$d Material - Property @f ISM 

upd~tes the ~o~t~@l r@~$ i~ ~n-d@. ~~d 

ARIYC23 dd~iri:e!l! t~~e IlIBSI"ACE Hillader l!:'@1;1 H~,C~ in l'l!=di@. 

a~nC2.! 

A~IYC24 deletes ~ table e@ntr@l row (~C~E ~~~ d@~~i~ r@~ 
(DC~) illa n-d@. 

AIUYC25 

~~IYC25 delate!l5 !!In in.:il<!lx '1:ol'lb:@l :t'Ot~ ~ Iell! ~ ill'i r<1l-d@ OIu.d 
in$~rts an index e@nt~ol ro~ in un-d@ @r b~ek~p. 

ARI'tC26 

ARIYC26 dd~!'t:es child link ! lC~» i!Jl1t\d ll'1it);;<!II1I'it: lill:k PlCR} 
ree@~d rOW$ i~ ~~-d@. 

ARIVC27 i~ th~ t~ae~ m@dul~ for the Oata 
C@nt1!:@l 
foll!' all 

C@IiIPOI\(!ll'lt. It c@l'Itaii\$ <J,)lJl trlllc<!l jp<l>int ille1l!triFt©:l.'~ 

tra<.:<! points c@ll1Itail1t\\1l)d in 1!H1!(!1~1i\!(!; @f th,! Oata 
COl1t\t~ol eompol1t\en~ TI,~ i:ra<:O) ll'@il1l"/: iH.!illbi\!Z'~ ill:;::'''' iB'lt the :?'1iUilfiiZ 

H~Ili(j 
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DBSS DATA ~ANIPULATION 

ARIYDOO performs the DBSI call t@ close a scan identified by 
the submitted SCANID. The sea (scan control block) is 
invalidated (marked closedl and made available for reuse 
within the agent scan area. Scan holds automatically 
maintained by the DBSS are released. 

ARlYDOl performs the DeS! call to connect a child row 11 
before @r after another row 12 in a link. 

ARIYD02 performs the DBSI call to delete a roy from a table 
and (optionally) disconnect it from the link. 

ARIYD03 performs the DBS! call to disconnect a child row 
from ill linl< 0 

ARIYD04 performs the DBS! call to fetch a row from ill table. 

ARIYD05 performs the DBSI call to: 
@ Insert a roy in ill table and (optionally) connect it in 

ill lillk 0 

~ Insert ill row at the end of ill list. 

ARIYD06 performs the DBSI call to get the next rowo GET 
NEXT is the DBS! call to search illnd retrieve ill row from ill 

table or a sequential list using an opened SCilln. 
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ARIYDOa performs the DBSI call to open ill scan on an index or 
a link of ill table or on a table or a sequential list. Open 
scan also returns the domains of the row on which the opened 
scan is positioned as specified in the DBSI caller DOMAINS 
s;tructure. 

AR!YD09 performs the DBS! call to retrieve a parent row of a 
submitted child row in a specified binary link. 

ARIYDIO performs the DBSI call to update the domains of a 
row of ill table. 

ARIYDll is executed at the end of a DBSI call that has to 
back up. It assumes thad: 0111 updates from the call have 
been restored (undone). It unfixes all buffers and releases 
all the short locks. ARIYDll then tests the lock flags and 
does one of the following, 

X. Indicates that the CBSI call should be retrieclo 
~o Indicates that the CBSI eall should not be retried. (It 

also moves the DBSS return code. that caused the CBSI 
call failure, to the caller parameter field RECODEo I 

3. Can ... the WW backup UWLlBACIO routine to rollback tile 
LUW. Then it moves the DBSS return code, that caused the 
lUW ROLLBACK, to the caller. 

ARIYDB c!ul!c!<s the addressing boundaries of DOMAINS and of 
requested data fields. It returns in NOON the number of 
domains effectively requested by the user (entries with 
FAClTH > OJ. ARIYD13 is used for row fetch type DM calls 
{fETCH ROW, GET NEXT, GET PARENT, OPEN SCANlo 

Licensed Material - Property of IBM 



ARIYD14 an entity page by eliminating boles Bnd 
upciati"!f po,ge header 0 If TID locks are Qu"b"tanciing, it; 
checks llhe1':her the locked holes are still held by an 
LUW. If the locked holes are not held. 
recovers their space. 

ARIYD15 connects cbild row Tl before or T2 i.n 
link identif ied by n is identif ied by fields: 
SEGMENT, RID. and TID BASEo 12 is identified by fields: 
PSEGl'lENT 11 PRID D and PlID or SCANID in BA.SE" ARIYD15 
updates the prefixes i,n entity space of 12 and TO. is 
the other row Tl is being connected to. ARIYD1S also 
physically dirty link SeBs whose current TIDs are Tl1s left 
Dr right It changes to 'ON' 11 state 
th;:!'!; 

Is LID, 
ZaQ Is ~BEFOREe 12 and QUALF = ~B~, 
2b. Is 'BEFORE' 1'1 'EOF' 12 i'llH;i! '" • I 

ARIYDiS also writes link prefix part of 
[present in LCONNECT and LINSERT) that is passed as input in 
LOGS. 

ARIYD16 checks whether the page. wbose number is passed 
INPAGE, was damaged. 

Return code = D if page was da.aged 
Return code = -1 if 110 error occurred in accessing 
list of damaged pages 

Return code = 1 if the page was not damaged. 

ARIYD17 deletes base raws and possibly overflow rows given 
by ETID(1,2) and EPPTR(l,Z in ViA8LEl. needed locks 
are acquired. Tbe created boles are marked as locked if 
locks are used. updates the raw beader and 

updates the header page 
map for tbe page E • 

ARIYD18 disconnect. the child row the link d.scribed 
in YLINKREC. The child row r is identified SEGMENT ",nd 

Material "'" ProplErty 

TI!L Ue Hnk is idewc.i.f ied AIunH8 
updates the ixes in entity space of 

also pbysically dirties 
to these rowso ARIYD 

LID that reter to T. It 
dirties these SeBs 

completes the data referring T 
from link LID. It then moves TID 
of tbe parent of T 
BASE 

9 formats a page 
updates the related page 

ARIYD2D searcbes a 
The search begins 

search arguments are used 
GET NEXT, then the arguments 
arguments are used. searching 
match or until there are 

ARIYD23 retrieves,s row and its 
applicable) tor read Dr write. 

Entry Paint. AAIYD23 
Function. For B header read 

Entry Point. 
Function. For a base 

Entrl:' Poi!,!,t I ARIVOn2 
Fmtction I For an 

ARHD2.6tfetcbes 
ov~rfl<'0'l) and 
is ird:er'nal1y 
type~ It returns the requested 
Register 2 Bnd Register 3. 

OJ: 

~1rHi, di&:>~ctOi~~y 
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ARIYD27 

ARIYD27 builds an index key from the key information 
submitted by a CBSI callero It checks the acceptability of 
the submitted NKEYDOM, KDOMAINS, and key-domain values. 
Then ARIYD27 assembles IKEY from themo lKEY is a YTABlEl 
substructure that describes a submitted index key to the 
CBSS Index Componento 

ARI'tD2S 

ARIYD28 builds an index key from a stored row using 
index control record and the domain control record. 
index key is assembled in IKEY. IKEY is a YTABLEI 
substructure that describes a submitted index key to 
Index Component. 

ARHD29 

the 
The 

the 

ARIY029 builds an index key from the domain information 
submitted by the DBSI caller. The index key is assembled in 
IKEY. IKEY is a YTABlEl substructure that describes a 
submitted index key to the CBSS Index Component. 

ARI'tD30 

ARIYD30 builds an index key from the DBSI caller submitted 
domains and the stored row using the index control record 
and the domain control record. The index key is assembled 
in IKEY. IKEY is a YTABlEl substructure that describes a 
submitted index key to the CBSS Index Component. 

ARIYD3Z 

ARIYD32 obtains the MCR (master control record) and the 
table lock for the table whose RID is specified by parameter 
INRID. Note: The table can be a sequential list. 

ARHD33 

ARIYD33 obtains space for a data row that has to be moved. 
The row is moved because an update is not in place or there 
is an increase in the link prefix size. When the update is 
not in place, ARIYD33: 
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@ Noves the row prefix to the newly allocated rowo 
@ Moves the DBS! caller replaced fields (DOMAINS input) 

to the newly allocated row. 
@ Moves the unupdated fields from the old row to the 

newly allocated rowo 
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@ logs the roW update. 

When there is an increase in the link prefix size. ARIY033 
copies the old row to the newly allocated row. Then it 
increases the link prefix to the maximum size recorded in 
the table MCR (master control record). ARIY033 then pads 
the added prefix area with binary zeros. 

ARnD34 

ARIYD34 allocates a new sea (scan control block) in the 
agent scan table. A set of map entries at the end of the 
scan table point to each allocated sca in the table. The 
map entry ordinal becomes the scan-id. The scan-id is 
stored in the allocated sea whose address is returned, 

ARnD38 

ARIYD38 obtains DBSPACE attributes, ill required DBSPACE lOCK, 
and the OSSPACE header record (SCRl for an input DBSPACE. 
ARIYD38 also updates the DBSPACE data in YTABLElo ARIYD38 
can be invoked for a public, private, or an internal 
DBSPACE. 

ARIYD39 

ARIYD39 obtains 11 TID and an entity page close to TPAGE 
where a new row of length ElTH can be inserted into 11 table. 

I; ARIYD39 is called in INSERT to obtain ill base TID (TIDTYPE :: 
1)0 ARIYD39 is called in UPDATE, CONNECT, INSERT (lID ~ 0) 
to obtain an overflow TID (TIDTYPE = 2). 
The selected page and TID are locked if page and/or TID 
locking are required. The selected page is not updated 
(other than possible page compacting) except where a new 
VPTRMAP slot is needed for the selected TID (the VPTRMAP 
slot is set to 0)0 
When searching for a page to select for the new row, the 
DBSPACE free space percentage is used to select the page. 
This is used so the insert will not exceed the free space 
percentage limit. 

ARI'tMO 

ARIYD40 accepts a CBSI caller provided TID. a read/write 
code. and a TID type (type of header row or base entity row) 
as input. ARIYD40 returns the corresponding page and row 
pointers in Register 2 and Register 30 It also saves tbe 
fixed buffer pointers in YTABlElo TID validity is checked. 
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ARI'It'D41 

ARIYD41 ohtaims m U5e~ or system $h~~e mode lock O~ a E@~ or 
a page. 

Entry Point8 ARIYD41 
Function, ARIYD41 obtains a user $ha~e mode lock @n ~ ~ow 

lor its pagel if the DBSPACE and tahle lock 
than share mode. 

Entry Points ARIYD411 
Functicm g ARIYD41! @bt"Ii.!'Ils a Syst@ilil i511iJl:r<iil iltode leek on ill 

row lor its page) if re~uired. 

ARXYD43 

ARIYD43 copies BASE IDBS! call linkage parameter block} into 
VTABlE!. It also cheeks that ill BEGIN WORK (lUW) w~s issu~d. 
ARIYD43 ac~uires a OBSI-lQck, i~iti~lize5 a number of 
VTABLEl varinbles, and clears the ge~eral feedback fields in 
BASE. It is called at the beginning of all data 
manipulation calls. 

ARIY!J{,,4 updates the scan table ca'Jsed ]by a (DELETE, iill 

CINSERT, or the release of an bternal DBSPACE. ARIVD44, can 
be called in 6 circumstances 

1. Oeleti,'HI of n DBSPACE (caus\~d by CDElETE of an SCR 3. 
BCBns open an abjects in the DBSPACE ara closed. All 
scans for links having a child anci/or par®!lt in D6SPACE 
are closed. All link scans Dre physically dirtied. 

~. Deletion of • table Icaused by CDELETE of an MCRI. All 
the scans open on objects in the table are clos.d. All 
Bcans for links baving tbe tubla as • parent or a cbild 
are clo •• d. All the link Bcans are physically dirtied. 

3. Dd.tion of a Hnk i eausea by B COHErE of U.nk I. All 
the link scans tor tbat link are clDsad. All link Bcan. 
are physically dirtied. 

4, Deletj,on of am index (c<lusad by ill CDELErE of an :r.C~ J. 
All tbe index scans on that index ara clesed. 

5. Insertion af a link Icaused by ill rINSERT of ill link. All 
tbe link Bcans Bre pbysically dirtied. 

6. Rel.ase of an internal DBSPACE. 

ARIYD45 cbecks tbat all 
incl\!ded in tbe domains 
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dO!il<lins iil!re 
ARIYD45 then 

llIoves; tIl. re~'l!!est",d d@!ltains f~©11i tluiJ index !(<ill>' 
ci!l.He!r. 

th€l DBS! 

AIUYI:l46 1!aHd!l!tes tlu~ OBS! eaH@if S'\J'brnitti!d key dOl!laills 
il'lf@:ltlilation and assembles (in IKEY in YTABlE! I till! illldex i:<!y 
value to bi! submitted to the Ind",x COmpDni!lIIt. ARIYD46 
com put •• the lack r.~uir •• 8nt. for tbe index ca •• onent from 
th. DBSPACE. tabla. i;ind gross lock ll:8txuirelllEmt 
ARIYD46 also li,<8triev@s ti;;Il rID of 'the l':OY thl'lt illah:hes the 
assembled index kay and the CBS! ci!l.ller ~ubmitt@d XCOMP 
value fro~ the Indeu component, 

!IIluil TID 10<;;!(s f<.>r wm .,l'Ilt1t}' :/;'<,>0,1 

~ duri!ti~lll. OURCOOES in YTABLE!. 

ARIY!:I4S is eaned by CDElErl': cOI!'trol :l:O!;P dal~te to perfa>rm 
Oi!l<l! <lif the fol1o~js'!!l" operatio!"u,;, 

@ Drop all '.lIe :!:ows of a table i!:om i! [)BS~<'AC!,; '!?il'l:i"';;y 
space. 
Erase (and cDmpre •• ) 
painters of the link prefix 
parent rows in tbe link tbBt 

parent TID 
child 
dropped. 

AiHY1)49 moves the request",d ':01.5 !.' ie,ld \Ii~l\;l",s 

tbe .tored row to DM caller DOMAINS paE •• at8~ structure. 
a domain is longer than the caller provided field for 
dDmain then tbe dDmain i. moved in truncated. If 
a reque.tad field is not. stored in 
character string is returned to til", callar. 
specifies whick domains are to be 

ARXY051l s.arohes 'tt,. ll'OWS in the pl·as"I'.t OBSPJl>.CE locJking" for 
a 11"()W ibelol'lging to the Clll::'rent table,. If seBrdl aZ'!)"cHlHm'Cs 
~DMl ,call strlll~t:u~r>~ SARGS» ~r..e p:c.esen'f.:9 Cl.~ite1ciG, 

in selecting the row. The •• ",rd, is 
the rolol after the oni! idanti.f ied by the 
INnD. 
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ARIYDS2 

If the input parameter INCODE is: 
'H' - ARIYD52 unfixes the DBSPACE header directory and 

page buffers. 
'E' - ARIYD52 unfixes the entity page buffers and their 

directory buffers. 

AR:n'D53 

Entry Point, ARIYD53 
Function, ARIYD53 unfixes the oaSPACE header directory 

and page buffers. 

Entry Point, ARIYD53! 
Function, ARIYD531 unfixes the entity page buffers and 

their directory butters. 

AiUYD55 

ARIYD55 performs the cleanup functions for DM and Sort 
operations. 

Entry Point, ARlYD55 
Function: ARIYD55 unfixes the OaSPACE header directory 

and page buffers and performs the functions 
listed under entry point ARIYD551. 

Entry Point: ARIYD551 
function: ARIYD551 

$ Unfixes the entity page buffers and their directory 
buffers. 

~ Unfixes the first index page buffer and its 
directory buffer. 

@ Releases all short term locks acquired during 
execution of the DM or Sort DBSI call. 

'" Moves YTABLEI copy of the DBSI caller strH::ture BASE 
to the caller copy af BASE if the operation is nat 
SORT and the [lBSS return code is ok or is a warning. 

@ Stores the [lBSS return code in the DBSI caller 
structure BASE (field URCODE) if the aperation is 
not SORT. 

ARIYD57 

ARIYD57 checks the validity af the [lBS! caller search 
arguments (SARGS structure). ARIYD57 checks for: 
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'" Number of search arguments specified. 
@ Valid domain number in each search argument. 
@ Valid domain length in each search argument, 
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@ Valid domain comparison operator in each seareh 
.. rgulIll!!lItt. 

~ Valid Boolean operator in each search argument except 
the last one. 

ARI'lt'D58 

ARIYD5S checks ~hether the submitted 'search clause' is 
satistied by the row pointed to by Register 3. The 'search 
clause' refers to those search arguments specified in the 
structure SARGS. The specified search arguments are 
compared to the corresponding domains in the row. 

AIU'lI'D59 

ARIYD59 checks for data Manipulation calls that a see !sean 
control block), identified by stAHID from BASE, is legal and 
in '@n' state (See must be open, 'on', and not list type). 
If it is open and 'on', the DBSPACE 10 and table 10 are 
moved to the coPy of BASE in YTABlEl. If the seB is not 
list type, the ro~ 10 is moved to the copy of BASE in 
VTABlEl. The see pointer is also inserted into the copy @f 
BASE in ViABlEl. If the sea is flagged dirty, a warning 
return code is given. 

ARIY!:H1\O 

ARIVD60 checks for data manipulation link calls that a sea 
(scan control block), identified by SCANlD in ViABlEl, is 
legal and "on' for a row in a table Isee must be open, in 
'on' state, not be list type). If check succeeds, the row 
still exists. It then moves the DBSPACE 10, table ID, and 
row ID from the SCB into ViABlEl. The SeB pointer is also 
inserted into YTABLEl. If the SCB is flagged 'dirty', a 
warning return code is given. 

ARI't'D61 

ARXYD61 compacts the scan table by eliminating holes (closed 
SeBs) and updating the scan table header. The scan table is 
located in the 'SCANS' area pointed to by VT1SCANP in 
VTABLE!. The format of the scan table (SCANS) is similar to 
a data page. It contains a: 

Header - Used when allocating new entries or 
maintaining the scan table. 

Space for seBs. 
Map Entries - Located at the end of the scan table. A 

set of pointers to the SCBs within the scan 
table. The ordinal of the map entry 
corresponds to the SCAHlD. 

licensed Material - Property of IBM 



ARlY062 fetches '" tile data I.H.lSe U'D.ta 
manipulation 'read only' calls with lack protocol .pecified 
in the LDCKMODE parameter. Painters retrieved 
and row are returned in Register 2 and Register 3. If the 
base ro~ is a pointer row, the overflow is retri~ved and 
returned to tbe caller. The lock protocol analysed. 
Then tbe proper locks are requested so tbat the row can 
fetcbed. 

in directory block 
by PAGEPTP. 

ARIYD64 fetches a row from the data base for data 
manipulation UPDATE or DELETE calls. The current lock Bt.te 
is analyzed to determine if any locking is required for the 
update or delete. If yes, the proper entity locks are 
requested. 

AIHYD65 <CO!UH!<:i:S rololJ T in REDD or disconnects row T in U,'iDO 
and ROLLBACK using the logged information. 

ARIYD66 

ARIY066 re-dll!:i.etei$; ro!,9 "I' for REDO ! r<!!COlJ1tiill:'S delete 
operation). It tit .. DELETE WillS wi til! DISCONHECT AIUYD66 
r.-disconnects any parent and twin links. ARIYD66 ins@rt$ 
roy T for ROLLBACK <md UNDO (recovers delete oper<l.tiolfl L If 
DELETE ~a~ with DISCONNECT. ARIY066 connects row T t@ any 
parent and twin link~. 

ARI'tDI57 

ARIYD67 di~connects row T in REDO or reconnects ro~ T in 
UNDO and ROLLBACK using t~e logged information. (Reeo~ers 
disconnect operation.l 

lieens<!!a Material - Prop€r·ty @t IBM 

"r f{~:r: 

operationl. If INSERT was 
any parent Bnd twin links. 
!<OlLBACK UNDO 
~as CONNECT y 
a~,cl twin links 0 

If F!EDO, ARIYD69 updates 
If llNDO 

data raw using logged information. 
by th@ update/un-update are 
update/un-update. (Recovers update 

ARIYD70 is used in IH:IllJ, UNDO, aFld <:ompact1O: a 
page pointed to by PJI.GEPT. i>lhern AIHYD70 is called 
ROLLBACK) with the TlIllocks being used (EPAGElKU" : oJ, it 
recovers bol •• that are unlack@d or not bald by active 
i.UW. Also, ARIY070 recovers (!xClatlj:' lacked hole 
IBngtb LTH and slat-II) ION in the paga. It dOBS 110t l·.cover 
thB hole it l TI-I is ;,ot equal to the hole len.gth. after 
compacti"g, contiguous free space is less than tTI1, 
compacting is dane again recovering bales. 
called with EPAGELKU :J! '1"". it recovel'S ",:U. 'el1.€' 
addltia" to nDles, sur1'1\!,,; VPTRMAP ~mtr"l.es ",re 
'/free spa.:@. 

lRIYD7. connects Dr discannect. parent 
bin links during' REDO, UNDO, INSERT 

!,Aha!! 
IiI 

tD 

CONNECT data raw ()peraticn (i .•• wlum caU",d blt' ARIYiJ68 for 
ail'! INSERT UNDO or REDO or bl! ARIYD65 i1l CONNECT UNDO 
REDO I by updating the link pret ixes (It '!:11.'i! partm~: ,H,d 'b,Jin 
roo..J. conn€lcted ! DISCONNECT 1 or to bi: GO!1ln,~ded CONNECT l 
row T. 

AIUYD12 disconnects or <:Olf,jH!<:tS all ll:"~~ T flrom paren't .',i1:d/ot' 
twin links during REDO or UNDO/ROLLBACK of DEtETE 
DISCONNECT data raw aperation li.e. when called ARIYD66 
for a DELETEU (DELETE UNDOl or DELETE REDO or lJiHHI called by 
ARH06? for ill DISCONNU (DISCONNECT UNDO) or DISCONNECT 
REDO)" This is done by upcl.u:ting tb.~ link prfief ix€s 1:Jt th~ 
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Ii parent and. twin rows disconnected (CONNECT) or to be 
disconnected (DISCONNECT) from row T. 

ARI'tD73 

ARIYD73 changes the size of a link-prefix of a row for 
ARIYD68 for an INSERTU (INSERT UNDO/REDO) or for ARIY065 for 
a CONNECTU (CONNECT UNDO/REDO) call. In REDO, the link 
prefix is expanded and padded with O·s. In UNDO/ROLLBACK, 
the link-prefix is shrunk. 

ARIYD74 

ARIYD74 initializes YTABlEIU in recovery calls. It acquires 
a backup lock if any request tor a page lock is anticipated. 
It any index has to be updated, it retrieves SCR, MCR, and 
DCR rows and stores pointers (and rows for SCR and MCR) in 
YTABLEl. 

AIUYD15 

ARIYD75 inserts or deletes all key entries in all indexes 
that are tied to a data row being inserted or deleted as a 
result of recovery REDO, UNDO, or ROLLBACK. The caller 
identifies the row and whether deleting or inserting. 

ARIYD76 

ARIYD76 unfixes the last entity page and block buffers (if 
they exist) for recovery. 

AIUYD17 

ARIYD77 retrieves and partially updates the non-index page 
to be updated during recovery operations. At entry, the 10 
of the row to be processed in the page is supplied in INTID. 
INlTH describes the nature of the required operation, 
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INlTH ~ 2 causes the row to be deleted. A complete page 
and block update is then performed" 

INlTH ~ 1 causes the row to be shortened. All page and 
block processing is done with the exception of entering 
the TID-PTR in the new pointer roy. 

INLTH ~ 0 causes the page to be prepared for update. No 
page or block processing is done. 

INlTH > 0 causes the page to be prepared for inser~. All 
page and block processing is done with the exception of 
the actual insertion of the row. 
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ARrtDSO 

ARIYD80 is the trace point descriptor module for the Data 
Manipul~tion component. It contains all trace point 
descriptcrs for all trace points contained in modules of the 
Data Manipulation DBSS component. All trace point 
descriptors in this module have trace point numbe~~ in the 
range 1500 through 1999. 

ARIYD!l 

AIUlfD81 prollides Level Ii! tracing for Data l'Iamipulatic7! and 
lock cOmpOII.<lmt DBSI calls tOlt: DBSS entry and exit. AR!YDSl 
is the entry pcillt to traee 01. Data Manipulation e .. 11 ff;)'1: 

DBSS entry. It displays the BASE control ill.format~~~ and, 
dep~nding O~ the eall, DOMAINS, KDOMAINS, and SARGS. 
ARIYD8Xl is a secondary entry point to traee a Data 
Manipulation call for DeSS exH:. It displays the BASE 
control in! ormation and, depending on the call., DOMAINS. 
ARIYD8H: and ARIY0813 are secondary <!mtry points to ·trace 
lock and Unlock for CBSS entry and exit. They display 
U:lASE. 

ARIYDS7 

Entry Point: ARYY087 
Function: ARIYD87 urites the sean table to the system log 

(if lOGMODE is yes, otherwise it does nothing). 

Entry Pointg ARIYD871 
function: ARlYD8]l computes the length of the scan-area 

and returns i 11:: in the lENG parametel:'. 

Entry Point ARIYD812 
Function: ARIYD872 copies scans from the log into the 

scan table (restores the sean table from the 
logl. 
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DESS TRACE/MISCELLANEOUS SERVICES 

ARIYEOI is the trill<C<1! DBSS op<cocle e~try illnd <?xi"~ lllo<lul",. 

Entry Point. ARIYEOI 
Function. Use ARIYEDI when ARIYMDD is called IDBSS Dpeade 

call) Bnd DB55 entry tracing is active far the 
agent structure. 

Entry Point. ARIYEOll 
Function. Use ARIYEDII wben ARIYMDO is returning IDBSS 

opcode call completion) and DBSS exit tracing 
is active far the agent structure. 

Far DBSS entry, 
• If the entry trace lavel is 2 and there is a DBSS entry 

trace routine for the opeode, ARIYEOI is called to 
pravid. trace output. 

• If the entry trace lavel is 1 or there 1. no DBSS entry 
trace routine far the arcade this module execut •• a 
trace paint that display., 

- DBS! ENTRY, 
- L_OPCODE ~ 'opcode-n ••• • 

For DBSS exit, 
• If the exit trace lave I is 2 and there i. a DBSS exit 

trace routine for the arcode, ARIYEOI is called to 
provide trace outputo 

• If the exit trace level is I or there is no DBSS exit 
tra~e routine for th~ apcade, this module executes a 
trace point that displays: 

- DBSS EXIT: 
- l_OPCODE ~ 'opcode-name' 
~ RIETCODE '" Return code '!'alue 

ARIYE02 accepts as input a ~hara~ter .~r~ng .e.sDfa and ~ to 
n variables that ara tD be formatted and displayed to the 
10ctll/relilo1:. operator or dispby device. ARIYf02 is invoked 
by tile SHOW or YSHOW ioacro. 

ARIYE04 scans a 80 character terminal or card input line 
looking for nan-blank cbaracter strings. For each string. 
up to eigbt cbaracters ara placed into a token array (fir.t 
string in first array alement. second string in •• cond array 

Licens.d Naterial - Property of IB~ 

element .t<:. lo 'The numll:l;;:r of arid 
retlll:ned, Tit. tOj.('HI ;:;rray' is 
EncDuntering a string longar tban eight characters cause. 
prace •• ing to terminat.. It terminate. eigbt 
characters of the long string in last 
token and an error return cede. Parameter 
ident.i.t ies the toke!! array ~mtry 

AIHYEOS converts an input character l,mgtll YI intf) 
its hex representation (an output ~hBrBct.r .tring af lengtb 
2" 10 

ARIYED6 converts abax cbaracter string lengtb zero 
O!igllt (terminated by 11 blBnk character j,f less than 6 t1l> a 
paintar! 32) hinillry val<l·e. 

.. \RIYE07 convert •• f ixed(:31} signed lttim'llry :integer to ,m 
UllpBcked zoned deaimal string. The first byte i", !<lla,t!( if 
the iHlllll:Hll" is The f ir.t bytl! contains a minus 
sign if tl:Hl :is Ilegat:h'". leBding zar<l)s al~e lIIot 
~fenerBtecl. The lengH! of the 5:tring including iiiiig!'ll byte) 

returned" 

ARIYEOB convert. an unsigned. unpacked character 
string to • :l'ul1>lo)('d i:lin,u:,y integer, nie d~·eimal 15dc:dr!g <Gillri 

ibe zer©> to <!ligM; eharcters long. If le •• than eight 
dlaracter. long', ·~he !ll t:d. !'Iff must he ·b.'lrr~.i."a·t<!!d hI' .. hlank 
eharaebar. 

ARIYED9 convert •• dacimal cbaracter string to a binary 
J,;;lIlfword. The clia!:acter stri"g c,m optiolltalJ.y ~l"'lV'il • pl'el. 

ill minus sign as a ~ det aul:!: is plus if omi tt<i!d I 0 It 
has zero to six s<!!\len if sign omitted) decimal cligH:s 

tendnated! by iii :!:>l<!.nl( cl, .. ractlllC. 

P:coglCam Organi~ati©n ~6! 



AIUVE10 

ARIYEIO eonverts a tixed(15) signed binary integer to an 
unpacked zoned decimal string. The first byte is blank if 
the number is positive. The first byte eontains a minus 
sign if the number is negative. Leading zeros are not 
generated. The length of the string (including sign byte) is 
returned. 

ARIYEll 

ARIYEll converts a hex character string of length zero to 
eight (terminated by a blank character if less than eight) 
to a fixed(161 binary value. 

ARIYE13 

ARIYE13 is the CBSS/DSC line display routine module. It 
displays a line of data (or a SQl/DS message). 

Entry Point: ARIYE13 
function: ARIYE13 displays a line of data that is not a 

SQl/DS message. for example. SQl/DS command 
output. A flag (DSCOMODEl in the DSCAREA table 
of SQl/DS directs the module to display the 
line locally or to send the line to the ISQl 
linkage for display on the ISQl terminal (this 
is for support of SQl/DS commands entered from 
ISQll. 

Entry Point: ARIYE131 
Function: ARIYE131 is used exclusively by the DBSS/CSC 

message processor for displaying SQl/DS 
messages. As with the main entry point above. 
output lines are directed to either local 
output or to ISQl for ISQl terminal output. 
The logic is such, however, that during SQllUS 
operator command processing, only messages 
originating from the operator command linkage 
and processing modules go to the ISQl linkage. 
All others go to local output. 

SQL/DS has an initialization parameter DSPlYDEV that directs 
all output lines routed to this module to be displayed on 
either the system print file or the operator's console Dr to 
both. A routing flag in the DS2CVT indicates whether the 
line display is to be controlled by the DSPLYDEV parameter 
value. If the flag is on, the line and the routing code is 
passed to module entry ARISYSDH for display on the specified 
output device(sl/file(s). This routing function is active 
only during SQl/DS initialization and termination. Thus it 
does not conflict with ISQl routing since SQl/DS operator 
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commands ta~~ot be entered during initialization or 
terminatioft. ~hen the DSPlVDEV routing function is not 
active. local output is routed to the operator display 
!I\(H.I\lb (ARIYMSO). 

Nclte g In \1M. the DSPl VIlEV parameter is ignored. causing til is 
output t@ be displayed only 01'1 the virtual machine 
<consolI!!. 

ARIYE14 

ARIYE14 is the DBSS trace services routine. 

Entry Point: ARIYE14 
function! ARIYE14 causes trace point data to be collected 

and written to the SQL/DS trace output file. 
This function is invoked by the TRACE macro 
with the LOCK option omitted. 

Enh'y Pointg AIHYE141 
Functiong ARIYEX41 causes trace point data to be 

collected and written to the SQLlDS trace 
output file. It also leaves the trace output 
file 'locked' !see below) so that the caller, 
itself. can ereate additional trace point data 
records and cause them to be written to the 
trace output file. This function is invoked by 
the TRACE macro with the lOCK option specified. 

Entry Point: ARIYE142 
function: ARIYE142 causes the trace output file to be 

'unlocked'. This function is invoked via the 
TRACE macro with the UNLOCK option specified. 

Entry Point: ARIYE143 
function: ARIYE143 causes caller-created trace point data 

records to be written to the trace output file. 
See entry point ARIYE141 above. This function 
is invoked via a call with the address of the 
record as the parameter. 

On normal entry, entry point ARIYE14 and ARIYE141, tests are 
made to determine if trace is, 

® Active at all 
~ Active for the current user-IC 
@ Active for the invoking SUbcomponent or function 

If trace is not active, return with no output. 

A test is made to determine if a snap dump was requested 
(via the TRACE command) for this trace point. If it was, 
the SQL/DS partition or virtual machine snap dump routine is 
called and the snap dump request is disabled (dump first 
time only). 
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ARIYE15 is the DBSS trace ,oint descriptor module fDr 
DBSS ENTRY and DBSS EXIT trace points. It contains the 
trace point descriptors for modules ARIYMOD IDBSS module 
called by RDS J, ARHEOI ! module called hy ARHMOO when DBSS 
ENTAY or DBSS EXIT tracing is active), and all module. 
called by module ARIYEDI tor level two tra(,ir<g' J to <:r'.a"i:,e 
opcod. specific trace Dutput for DBSS ENTRY and DBSS EXIT 
tracing. 

All trace point de!;;c:riptol'S iii tl1lis lltothJll!! !lave t1<:<lC@ poll"IO" 
numbers in the range aooo thrDugh 0299. 

DBSS ENTRY trace points are 0000 through 0149 
• DBSS EXIT trace points are 0150 througb 0299 

ARlYE!6 converts a f ix.cl!:31) signed i?ina1k'Y integer to a 
printable hexadecimal string. leading zeros are not 
generated Ithus a binary one produces 11 on. byte string tb 
the ch;:u:acte:c 010.). It the binary input is "",ro the <}utput 
is • GlOB byte string with the character zero. 

pr©>CBS!'1;aS t!r;<i!l SHO:wl 51(51EI'1 
tha data and tim •• 

to obtain '(hell' ;,;how 
DBEXTENT 
lOG Module 

SHOlol ACTIVE Module 
e SHOb! LOCK Ml!>dule 

x·~ 
lSg~OW 



ARIYIOO 

Entr¥ Point: ARIYIOOl 
Function: ARIYIOOl is used by the Sort component. 

Entry Point: ARIYI002 
function: ARIY002 releases an internal DBSPACE, that is. 

it empties it. closes it, unallocates it. 
releases the lock iEm.cil invalidates SCems ii'! it. 

Entry Point: ARIYI003 
function: ARIYI003 is used by the Sort component. 

Entry Point: ARIYIOO~ 
Function: ARIVI004 is used by the Transaction (work) 

component. 

ARI'lI01 - VSE System-Dependent Module 

ARIYIOl is considered as part of the SHOW module set. thus 
message IDs have not been added. The ~ontents of the ACe & 
RPL are displayed on the system ~onsole. If any errors 
occur from the SHOWCB or TESTCS VSAM macros, then the SQlIDS 
termination routine IARIYHOZI is called. 

ARI'tI02 

ARIYIOZ displays the number of HEADER. DATA. and INDEX pages 
that are defined and are occupied for a given DBSPAtE. It 
also displays the percent of free space of the occupied 
pages (SHOW DBSPAtE operator command). 

ARIYI03 traces DBSPACE operation DBSI CARIYHOOJ calls before 
entry and after exit and returns the opcode. DBSPACE number 
and return code. 

ARIVI04 links to supporting routines for the SHOW DBEXTENT. 
SHOW DBCOHFIG, SHOW DBSPACE. and SHOW BUFFERS operator 
commands. 
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ARIYI@5 is called t@ fr~e all temporary DBSPACEs acquired by 
the lUW. Then. ARIVI05 reads each log record of the lUW. 
Its proces~ depends on the record type as follows, 

~ If the record represents an update to the data base 
ARIYl@1 is called. Based on the type of update, 
ARIVl07 calls the appropriate DBSS 1II0dule to undo the 
update to the data base. 

® If the record i~ a Prepare-to-Collllllit type there is no 
process because the data base was not updated when the 
Prepare-to-Colllmit record was written 

@ If the record is a begin work or a save work, ARIYT26 
is called to free all loeks up to the save point, to 
reset the USERPROB flags i~ the TPMAP lif the undo 
process is complete), to reset the scans and to 
determine if the undo process should continue. 

® If the record is a begin work type, ARIViZO is called 
to reset the USERPROB flags in TPMAP, to free all locks 
of the lUW, to write the abort log record for the lUW. 
and to clear work information in ViABlEl and the TPMAP 
Illrntry. 

After tille \lndo process completes, ARIVn 9 calls ARIYTZ2 to 
clear the USERPROB flags ancl get the reason for the undo. 
Then. ARIYT19 clears some fields in the TPMAP entry and 
YTABlEl. forces a checkpoint if the lUW was aborted because 
of l@g full, and returns t@ the caller with the reason that 
the undo took place. 

ARIYI06 communicates with ARIYI07 for reading and writing a 
speeifie block from or to the directory. ARIYI06 is used to 
access all system blOCKS and page map table blocks for 
I'lBSPACEs. 

ARIYI01 is the 1/0 routine for all data base activity to the 
directory. log~s). or DBEXTENTs. 

ARIYI09 displays information about the occupied page and 
directory block buffers (SHOW BUFfERS operator commandl. 
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AIUYIH'I empties DBSPACE by l':elnsil'lg all Us pages !folt~ DROP 
DBSPACE 

ARIYHZ finds the fil':st {>fie bit in a s'C:t.'lI,ng of bits POilill'it1l!d 
to by Reg ister 1 1I1Hlse hngU. is in Reg iste:!;' ::. A iilask 
contained in Register !l is appli",d to the first byte of tXt® 
string so those bits are not included in the scan. Returned 
to the caller is the addre.s of the byte containing a Dna 
bit, or zero if no bits are found, in Register 1; the index 
ot the first one bit in the string base z~ro i~ Register 15, 
and a mask for clearing the one bit i~ the byte referenced 
by Register 1 in Register O. 

ARIYl13 initializes YTABLE4 ~ith device constants. 

Entry Point: ARIYU4 
Function: ARIYI14 gets a ~age 

directory. Then 
into S1:0:l:''''g'''. 

Entry Point ARIYI141 

table block from the 
puts the table block 

Function: ARIYI14 gets a page map table block from the 
dire dory . Then ARIYH4 P1l.1ts the table :!,nto 
storage tused inside tbe 110 cDmponent) with. 
DBSPACE number specified. 

Entry Paint. ARIYI142 
Func<Holl: ARIV:n42 records tile modif ieat:!,on of a 

directory bl;)ck that is "beady in tbe buffer 
at BP1R. 

ARIYI15 displays illfol:'m<:tiollll p,u:tain in!j' 1;>(1 s<b:lraye ~H}al$ for 
which is hucked by DBEXTENTs !f;)r SHOW DBEXTENT and SHD~ 
SYSTEM Op8ltator CO!llIlHUlds I. 

liC!!r,S;Hil Mat8lCial - ll'rop(!!rty >(If IBM 

ARXYI17 lacates <I free page 
the buffer contra Is 

of the buffer chain, 
When Dne is found it is •• d. 
addlc"eSS af "th!! buffer is plac®d in 
count is set to ane. 

b~]ff€r by 
recently used to 

ix for zero. 
recently , the 

, and tile f i)( 

ARIYH9 gets Ql page into Ireal stvl1:Qlge for access. 

ARIYI21l allocates a page slot fr,;;~\ til", >:>'l:O)),'«g;;, pacl to ~ili.eh 

the DBSPAtE belongs. 

AiUYI21 ird:l::ializ<I!s Ue l:mffers and <k<lbll!ls needed by the 
!)aSS Shrage (1/0) eompo:ment. 

- "1M Sysrtem-Dep.nd<1mt HodtlJ.G 

AAIVI22 allDcat •• all the YHCBLDCKs clevice -rent. for 
tile DBEXTENTs, 10glsl alld directory. It al",,, "llocai:!!$ th" 
VMCBlOCKs «devie. !!tnd agents l, a!1\d \lMQ flY!: the v",ci:':)J(' 
table. The directory is o)l>omeci in t'l)·'lltiue. .A!UYI22 
calls ARIYI23· I Vi'!) 'co ©pen _11 the otlulr d.ta bil!~;12 f il •• 

DBEXTENTs, logls). 

.... \ISlE Sys:tem""D~p~ndent MQd\'11e 

ARlY!22 Y®!Hn:ates till.! lU:Ss !'md RPls tl.(!! DBEXTENTs, 
1©g( s;) l'ilnd dire ct !)r:¥, • clhedo%'l' :i. OI"1Hl in this 
rOlJJtir.€l. 

- 11M Systell!··!:)e!?~md<!!nt 

A!UYI23 ope". iIlll the D~EJ{TiENTS Bficl l©gs, 

- \lSE Sy.t<8lIll-Depenclen"1; 

ARI'I"I23 giJi!"i<!!r .. d:<I!!s the ACB ( alt t i:r'St 
,'l" altd th~ RPl fer the DBEXTENTs 
$\ibseq:uerrt ealls (fUNCn:ON c,~de '" 
.aoaratad for th. agent structura 

the cQcle ~ 

just 
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ARIYI24 retrieves pointers to the last system cbeekpoint 
tram the master record for the Lag component. 

ARIYI26 makes DBSPACEs auailable for processing. This 
routine is called for the purpose at opening all synchronous 
DBSPACEs at initialization. or opening all synchronous 
DBSPACEs after a rollback in nolog mode. or opaning 
temporary DBSPACE atter it has been emptied. 

ARIYI29 is the logical page access module. 

ARI'fI31 is a procedure to read/write storage management 
control blocks Ifromlto the directDry file). 

Entry Point, ARIYI3ll 
Function, ARIYI311 reads the data base control block. 

Entry Point, ARIYI312 
Function, ARIVI312 reads and writes master record. 

Entry Point, ARIYI313 
Function. ARIYI313 reads or writes the copy of YTABLE2 

indicated by byte YT2B'fTE. 

Entry Point, ARIYI314 
Function, ARI'fI314 reads or writes blOCK alternation 

lIector from block pointed to by BLKAlT in the 
master re coreL 

Entry Point, ARIYI315 
Function: ARIYI315 reads or writes a summary bit map fro. 

block indicated by MBYTE in the master record. 

ARIYI36 is involved during system checkpoint, 

Entry Pointt ARIYI36 
Function: ARIYI36 is for saving asynchronous DBSPACEs, 

which are not supported by the RDS. 

Entry Point: ARIYI361 
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Function: ARI'fB61 i:;; for dosing asynchronous DBSPACEs, 
"'Ilich are not supported by the RDS. 

Entry Point: ARIYI362 
Function: ARIYI362 is invoked by empty DBSPACE 

processing. COMMIT to release temporary 
DBSPACEs. 

Entry Point. ARIYI363 
Function ARIYI363 is invoked by empty OBSPACE 

processing. ABORT WORK to release temporary 
DBSPACEs. 

Entry Point: ,UH YI 364> 
Function: ARIYI364 is invoked by empty DBSPACIE 

processin~ SORT to release temporary DBSPACEso 

Entry Point. ARI'fI365 
Function. ARIYI365 is called by system checkpoint. 

Checkpoint occurs but, DBSPACEs are still open 
when complete. 

Entry Point. ARIYI366 
Function, ARIYI366 is called by syst.m checkpoint. 

DBSPACEs are closed after completion. 

ARIYI41 obtains the DBSPACE lock for the DBSPACE specified 
in the input parameter INSEGM if input parameter K is 
non-zero. If input parameter K is zero, then the DBSI latch 
is oil:n':ained by cal1in~ ARIYK08 (RSSENTER and INSEGN is 
ignored. 

ARIYI42 fetches the attribute for the specified DBSPACE in 
input paramter SN and returns the byte value in input 
parameter Bo 

Entry Point. ARIYI421 
Function. ARI'fI421 returns the number of pagas in the 

DBSPACE obtained from the SEGTABLE in input 
parameter NPE;o 

Entry Point: ARIYI422 
Function. ARIyI422 returns the number af pages and the 

storage pool number form the SEGTABlE in input 
parameter pool, 

Entry Paint. ARIYI423 
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function: ARIYI423 is ~ special e~try point f@r the log 
component M~.ieli ret\irns the number of 1Pa"es in 
the lO!l dat~set in the inru-~ parametell: 

ARIYI45 \iI1\Cnt'llIl'lS thll! $p<!leif:i.<!ld bufter input 
PTRBUFC l from the Hfo.SH tahl® ! Il1\p\!1: pilrllIM,'l6i!r 

ARIYI46 decrements the fix count il\ the buffer eonte!'!t~ 
entry associated with th® bufter pointed to by input 
parameter Po 

ARIYI47 is cdled dudl'll!\, SQl/DS SQlHIDlSHllTDOWN pr©cess (I)j,' 

during abnDrmal termination, to ClOS8 the directDry, loglal 
Dnd all DBEXTENTs fil ••• 

AAIYI48 is • .pecial routine for tbe component to 
communicate with the 110 camp on ant for purpo •• Df 
writing a paga of lor data to the log data .at. 
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~iUYI{~9 reads III 

into. Jil"d'flllr 
i~tpUlt tiJ~)tiam@t:~:t" PA.GENO 

parameter 

~ V51:: S}'st.m-D~~peI'HI'~!lt: 110dule 

ARIYI50 is provided ,til> VSAi1 giv® cOl'<tJt'ol h' 
EXCP for the 1/0 operation lias bil'!l1 ;i,ssuilid ;;mcii before the 
Mait for 1/0 eompletiiOll. 
inls cO!!fpleted ,ulcl if n"'1:, <iIi 

I/O wait conditicllo ~llell 

to this routine who 

,iI,IHYI51 i" can",d at ini-H",Hzatior, 
checkpoint tD se. if any stoJt'ag8 
tll1m 'til" cushion 0 Th® c'Usllioll " the 
in the pool • YSOSLEV I 100. 

iP3g@S 
l'jag{~s 

ARIYI52 is the trace 
1/0 component. It 

point descriptor BQdule for 
cDntains .11 point descriptors 

f C'Y: all. Df the DBSS 
component a all static 
required tD points 

rang. 200D tbro\igh 2299. 
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ARIYKOO 

ARIYKOO releases access to the designated leck (gate), It 
the gate is held in medium duration. then the count is 
decremented and the gate is not released unless the new 
count is zero. long locks are not released by this module. 

ARIYKOl 

ARIYKOl (YLOCK) is the DBSI call to lock a DBSPACE, table. 
or a row. 

ARIYK02 

ARIYK02 releases a designated named lock owned by the 
caller. 

ARIYK03 

ARIYK03 determines it the named gate is held by anyone. 

ARIYK04 

ARIYK04 waits tor access to X-lATCH. 

ARIYK05 

ARIYK05 releases access to X-LATCH and post all waiters for 
it. 

ARIYK06 

ARIYK06 waits for access to a S-lATCH mode in either'S" for 
share or 'X' for exclusive. 

ARIYK01 

ARIYK07 gives up access to a S-lATCH and if a S-lATCH is now 
free. ARIYK07 posts all waiting requestors. 
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ARIYKOS 

A~IYKOS raises the DBSS wait flag and ealls ARIYK1S which 
causes a ~ait, if the identified agent is stopped (that is. 
its RSSSTOP {in TPMAP entry) bit is on), Corresponding post 
will be done by ARIYKll, ARIYK08 turns on INRSS (in TPMAP 
entry), the bit in the STATE byte of this lUW which 
indicates that this lUW is inside the DBSS. 

ARIYK09 

ARIYK09 marks the identified agent as not inside the DBSS 
and posts any agent which is waiting to stop the identified 
agent. 

ARIYK10 

ARIYKIO is called only by AR1Yl08 the Checkpoint Routine. 
Its purpose is to cause all agents to leave the CBSS. Prior 
to this call to ARIYKI0, ARIYl08 called ARIYK08 which turned 
on the INRSS bit in the state byte of ARIYl08. 

ARIYK11 

ARIYKl! turns off the stopped flag and resets the Stopper 10 
of all LU~s except the caller. so that they can continue 
executing the cass. Posts any agent whose LUW is in a DBSI 
wait, 

ARIYK12 

ARIYKIZ looks for a deadlock cyele and chooses a victim in 
each one that is found. Cycles are detected by a recursive 
search of the l@ckwait graph. 

ARIYK18 

ARIYK18 waits to be posted and returns immediately if post 
waiting. ARIYK18 then sets lUW's state hit according to 
WAXTTYPE and calls ARXCDWr. Dispatcher Wait Routine. ARIYK18 
clears WAXTTYPE from the LUW's state bit. 

Licensed Material - Property of IBM 



ARIYK2! resets a l@~k, ~lears bit, 5~tS lRB 
to long, and changes modes: (SIX I Xl to S and IX 
t@ IS; \mless it is a loci< for a temporary DBSPACE. 

ARIYK22 is called wl1,~1'1 the agent or SQlIDS has :!:'\In out of 
lock request blocks !lRBs), An attempt is made to salvage 
alld to consolidate !oRBs owned by th<l:! ~a:ner by finding the 
OBSPACf ~onhlil\in!1 the most locks. Then, the DBSPACf is 
acquired in 11 mode which covers all these lOCKS and 
subsidiary locks are released. Then, the lock cach~ in 
lfTABLU is; edited IllI'H:il if the requested l<:llck is not 
s;ubsidiary to the DBSPACE, it r~quests the lock that eaus~d 
all the trouble. The return code is positive and gives the 
granted Mode or is negative and caller sh<:lluld back up. 

ARIYK23 requests that the naMed gate be kept beyond lUW 
commit and sets the keep bit on in the requestor"s lRB for 
tIlt:!'$ locI<. 

ARIYK24 sets the keep bit on all locks of a caller, ARIYK24 
is used to keep all locks beyond lUW commit. 

ARIYK25 clears 
unkept locks except 
of kept lo~!<s to 
SIX I s to S and IX 
DB lOCK or temporary 

hit 011 "my locks and ~mJ,ocks .my 
DB lock, ARIYK25 then sets 

and downgrades mode of li:.ept locks X 
IS to IS, ARIYK25 does not downgrade 

IlB5PACIE locks. 

AiUY!(Z6 sets the keep hit Olll all loelu;; of temporary OBSPACEs 
held by the user, 

ARIYK21 clears the 
back out of a ~ommit 
ARHK23 calls, 

bit Olll any loek~. ARIYK21 is ~sed to 
Ollila it ullid©"s aOll' ARIYK24 or 

ARIYK31 disl1'laY!ll 10<:1< status i!,'~ th® rt'lquilst ©r th!'l SHO!<! LOCK 
cOl1lmand. 

ARIYK38 retri<l!v<l!s ti1.e DBSPACE header of INSEG GlIlI,d c@pie!ll it 
into rTABLE1. ARIYK38 releases all acquired buff~rso 

ARIYK39 loops 
~here pare!1lt is a 

ehBd Unklil ,m;;! 10ck1$ tl1.<i! DBSPACE 
DBSPAtE. 

ARIYK40 obtains the DBSPACE attribut~s. lock, allld header 
page folt the input [)BSPACIL Xf the n®ader piill!j® is fii!tdl!'ld. 
update the DBSPACE data in YTABlE!. 

ARIYK41 requests access to ~ named the clesig~at€d 
mod~ for the specified durationo specifies Yhethe~ 
or nat t11.e requestar wants to wait for the r.~uest to be 
granted or to cancel the reqlJast if the request mllst .mi to 



ARIYK43 

ARIYK43 is the trace point descriptor module for the Lock 
component. It contains all trace point descriptors for all 

DBSS/DSC LINK MAP MODULES 

ARIYLNK 

ARIYlNK is the DBSS/DSC link map module for both VSE and VH. 
ARIYlNK may be found in a dump, and shows the module name 
and corresponding link address of each DBSS/DSC module. 

For ~ only: ARIYlNK contains the first 200 DBSS/DSC module 
names and link addresses. The remaining entries are in 
ARIYlNl !255 is the maximum allowable number of VCONS in one 
text module). 
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the trace points contained in modules in the lock DBSS 
component. All trace point descriptors in this module have 
trace point numbers in the range 600 through 799. 

ARIYlNl i$ part 2 of the CBSS/DSC link map module, and 
contains entries after the first 200 that were found in 
ARIYlNK. ARIYlNl may be found in a dump. as can ARIYlNK. 
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ARIYlOO initializes the logo 
initializati@lil: 

Parameter COlDFlAG '" 'Co 
'" 'l' 
'" .~' 

Cold start the dOl-till baS0 
Cold ~tart th0 log only 
Warms tart the log 

ARIYLOl starts ill new log record of the spe~ified length and 
type. (Called via YSTARTlG macro. ) 

ARIYlil2 !~:d:tes data int@ the current l@g rec@li:'d. 
via YWRITElG macro.) 

ARIYl!l3 telClllil'lates the w:d ting of III 1@!J 1'1!!!<:"l!:d with Oil,' 

I~itllout flushing tlIe CUU<l!nt POI!lfI!!, (Called vis YIENIJ!o!RIT 
macr@. l 

ARIYL04 begins tile x<l!ading of a log x~cord that begin~ at 
segment address SADDIL It r€<hn:ns tIle header of the recol'ci 
in lHBUff and the [absolute) segment address of the previous 
record in PREDADDIL (If the record is of tllP<l1l iSEG:UCLUWI, 
PREDADDR will be me;:m ill!lf less • I I Call1!ld via YSTARTRD macl:'O 0 ) 

ARIYL05 reads the specified number of bytes from the current 
log record. (Called via YREADlOG macro.) 

ARIYl06 moves the cursor delta bytes forward or 
backward. It also the resulting log pag~ in the page 
buffer. ICalled via YMOVECUR macro.) 

AIUYl07 is tl;e linkage het~ee!~ the mOlllagemen-!: 
recovery subsystems and -the variou$ COfiljHIlIH!!'It dild:", has~ 
update recovery modules. 

ARIYlOS p<!!rioll:!l'is a system This causes thi!! 
[)BSS~colils:i.stent state of aU private DBSPACEs <lI1l,d 
the log to be saved. facilitating later recovery. If an 
archive is re~uired, module ARIYlZl is called (reason ~ 
"E'L 

Valid reasons are~ 
'!' -
"R' 
'CO 

'A' 

log just initiali~ed 
System just recovered 
I"flriodie or snl.itdoloilf! system ehed(poizl'l: 
Archive of tlte data has", started 
Archive of data baSi!! completed 

ARHl09 is the SQl/!:lS system ci'ieei'l!,('lil1.t rO'!!tintE. ,\ h:;:;t is 
made tlil> determiiH! if 1ill cheekpoil'lt «01: checkpoint alii,! 
archive) is required. If ill checkpoint is required, ARIYlOS 
b c<llled. The 'hlst is tben ©lIMa i"lO~' ill cbeclqpoint 
is If ill ARIYK18 
is cause ill SQlIDS wait of tY1(<<l ' If 
it is ill hrmillaticl'l eJIH~cl<poillt or ",rci.liv,,", ARICTRM is call@d 
tc ~IHI SQl/IOS. 

ARXYllO adva!'lc@s tg the !'Iex-~ log li:eC"lr~ durill'!g' sequential 
READ SCAN. It r@turns the starting address ill'! the log all'!d 
llei/lder of this reeord. 

ARIYlU f Hls the page b",yond 'the ~'"Hli @ft,h~ l,,!l" ~ith 

zeros. ARXYlll is used by ARIYl13 t@ erase fractional log 
records at restarto 



ARIYl12 updates a fullw@rd in ~ log reeord. The fullw@rd 
does not h~ve t@ be on a tull~ord boundary. 

ARIYl13 recovers SQLlDS from a system crash ~hieh did not 
involve media failure. It scans the log determining which 
logical units of work must be undone or redone. Then. those 
lUWs are undone or redone. Finally, agents ~hich were 
pre~ared for commit or rollback when the crash occurred, are 
recreated. 

ARIYl14 changes the log in some way. for exam~le. add a 
seeoftdary log tile, remove a secondary log tile, or replace 
• log fila witb a new log fila. Tbe log fila is always 
completely reformatted. 

ARIYl15 displays the status of the log (for SHOW lOG and 
SHOW SYSTEM commands). 

ARIYl19 eheeks that the specified log pages are the same fo~ 
the primary and secondary log lif no secondary, then 
return). It the pages ara not the same, then sean the 
entire log, bringing aach pair of pages into agreement. 

ARIYl21 controls the restoring of the block disk !directoryl 
from the archive tape!sl. 
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ARIYl22 controls the restoring @f the data disks (DBEXTENTs) 
from the arehiv~ tape(s). 

ARIYl23 co~trol~ the archiving process. It is called by 
ARIYl08 wlumever an archive eiHtdqpQint (B type I has be",l'I 
ltecj1.l<!lst<!!d .mcl taken" The archive writing t .. J<es place as a 
function of the checkpoint agent, that is. this program runs 
UlHler '~he che<:l<poi~t agent. 111i$ is possible sil'lee all 
checkpoilltil'lg w,i.:n be inilii:li ted during the wll."iting of an 
~rchive tape. thus ensuring the consistency of the archived 
data baseo ARIYl23 i$ called after other logical units of 
work have been allowed to run. That is. ARIYK09 ancl ARIYKll 
~!avlll been calhd by ARIYU'J!'I, 

ARIYl24 causllls ARIYlOS to be activated, re~uesting a 'B' 
checkpoint and in turn the activation of ARIYl23 (perform 
,u:chive). 

ARIYl25 is the trace point descriptor module for the 
lo~/Recovery eomponento It contains all trace point 
descriptors for all trace points contained in modules of the 
log/Recovery cess eomponento All trace point descriptors in 
this module have trace point numbers in the range 300 
through 599. 
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DBSS/DSC ~~SSAGE HANDLING, aPE~ATOR SERVICE~. AND ~I~CEttANEOUS 

AIU'fi'lO(l i:>! th<1 DEISS e~'l:ll:'l1 ~©.i!1l'i:: fc'!J.' exe(;l]ti:!l!l DBSS 
eodes 0 determines "'hat llHHi!1ll1@ iimt:<:y )?«:d.1l1i"t 
<:1lI1l€H! to tlX,H:ute the oper1lltion Then A!UYMIlO 
tblllt entry paint, passing painter 
parame~t~:;: structure" OJU elTd.:rjt a~1.d. c;n, ]i1l~H!~ 

for [)8SS ENTRY and DBSSh'1lIce 
functiun is active the tra~e 
function. Also, on entry and 
determina tbe logical 
flagged msyncbronoas termination. ~£ .V, 
to DBSS routines tD rollback the 
obtain cause (for return code $ o~eratiGn 

executi~fi is bypassed. 

For opera~lon 
a logical unit of work 
(and ~ossihle subsequent operations 
to ',h~ DBSS BEGIN w"ORK fundio!'! ! 

ARIYM!H i1>1 i!~vohd by !\fn:C:n"'€2 v.i,," 'tll& 
compl~te the SQL/DS initialization ?rocesso 

Dispiil':tdu~r to 

In multiplG user mode, ARIYMOl operator 
~ommunications (via STXlT OC) in environment, and 
issues the "Ready for C:ommunica'Hol1$" lil\!!Ssag"* in 
the VM E;,wir<lmumt, In erilllironmeirnts it ill1",@ ,issues tIle 
"SQl/DS In! tializat,i()j~ Complete" message. 

In single user mode, only the initialization 
message is issued. ARIYM!H then cans the SQL/lr!S operato:li.' 
commilmd entry module AIUYMHL ARInnO.in t~n~1l. 

call. SQL/!JS Dispatcber to ",aii: OlU tile operd@X' ag'ilnt. 
lIn single user mad. thl. i •• 'parm.lUant' walt condition 
far the operator a.ant.1 

ARIYI102 is the SQl/!JS sl'stem enor rlHlItina. ARH~l!l~ 
tarminate. SQL/OS ~it.b • call to ARICABE. It 
<:lHll;:',lI(;tar str ing that idantlf las the caller 
point IARlxxxx I'll'll. The c.lle~ is the module n~me 
!ARlxxxx). The calling point is a de~imal value Inn). If 
the callil'l!l1 <component is termilHl,til'lg due t@ a limU: <!!r~@r 

ex~mpl~, a storaga re~uest cannot be satisfied 
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du~ to in~uffiei~nt 
i,HUea'l:©»: {I:lSClll]1E~ ~ • 
the "pass tlH~ li~d.t @rx©:;:" 
termination ~outine I 
in 
tr,~<!.ted "s 

in$~;jf'ucti{tn ©f 
in! Qlfmati<:>n is 
ar(;<lo .IIIR!¥MOZ 1!Hlfi;s;; ::''''!if i!l;hl' II 

to the S~l/D5 
V~ip 1:ffae p!:>il'ltell: to 

",rea is l!Hi!<~ i~ lrl!!l1ister 
called, Slililulatillg 
sy!,rtel~ 'f,aJLli~,!i' til!:! 
11'11. 
Note A;:;; this is a i;'!!lrmillB~ll 

messages Ilind dump d~t~ 
SQlfDS disl},rltd1ceH: 

eomlilunicatioil rQutine not 
Dbl";)JteIHn: I>!ai t rOll'i:i!1l!!. 

'l:,a::~' !ri'l!!iIIl 
pattern, nil! string to he f,(HilpOlIx',ed t:u -aU! i'>1liU:eXlh <m!::! its 

1 i1.Iiid 2. Thl!! p1lr!:hl'n 
its illS 'fite 

string is if 
s?O!tterUi c.m. be cOl:resl"onderlee I,!ith .~i'ol! ,;;laar1i!c~;;er~ 

of the stril1l!J. chax'ader in tIle ?OIttelr1lll 
t@ am i!I1lJ:bi tr;:u:y s.eeg']€<i'ilCI!'! 0 !i!@:i:'<i! ~hl:illJ.'",o::teJ:il!ft" 

il'! the pattern 1IIay CO<l:'li>aiilp@nd! i:", !'IIrlY ~ilrngle 

A~XYM04 i~ invok~~ t@g 

~lJ.'~~ram Or~ai'iliz@ti@n ~73 



x. Write a CBSS. CSC, or RCS message to the operator (VSE 
system operator or virtual machine terminal operator. @r 
ISQl) and optionally read a reply (both VSE and VM) 
and/or write the message to the system print file (VSE 
only) or 

2. Write a resource manager message to the VSE system 
operator or virtual machine terminal and optionally read 
a reply. 

ARIYM04 invokes the message formatter for message retrieval 
and variable substitution. For multi-line messages, ARIYM04 
loops displaying eaeh line of the message. 

ARI'tMOS 

ARIYM05 is the message formatter module. It is invoked to 
retrieve a message lor line of a multi-line message) and to 
substitute any caller provided message variables into the 
message (or line). Using the caller provided message number 
or SQl code. the message index or SQl index table is 
searched to loeate the address of the message module 
containing the message. It is the twin module of ARIMFMT 
and ARllfOR (used in load modules, other than ISQl. which 
have staeK storagel. See ARIMfMT for more detailed 
description. 

ARIYI'lH) 

ARIYMIO is the DBSS operator command linkage. In 
multiple-user mode SQL/DS: 

ARIYM!O provides the linkage to the SQl/DS operator eommand 
processing routines from either the ISQl or system operator 
consoles. The system or ISQl operator is notified of the 
suecess or failure of the command processing. 

In single-user mode SQl/DS~ 
ARIYMIO places the operator agent strueture in permanent 
SQl/DS dispatener wait state at the eompletion of SQl/DS 
initialization. 

Entry Point: ARIYMIO 
Function: In multiple-user mode. ARIYMIO proeesses SQl/DS 

operator commands from the system operator 
console. 
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Entry Point: ARIYMIOI 
Function: In multiple~user mode9 ARIYMIO! processes 

SQlIDS operator commands from ISQl terminal 
users. 

ARIYM11 

ARIYH11 provides the linkage between the CBSS operator 
command linkage (DOCI) module (ARIYMIO) and the SQLIDS 
operator eommand processing modules. Also, the showname 
(operand one) of SHOW commands is validated. 

ARUMSO 

ARIYM50 writes a display line t@ the system operator console 
IVSE) or to the virtual maehine terminal. 

ARUMS1 

ARIYM51 ~rites a message to the system operator console 
IVSE) or to the virtual machine terminal and reads an 
operator reply. The reply buffer is cleared to blanks 
before the 1/0. The buffer is also translated to upper case 
after the 1/0 if@lding lower cas~ alphabetics to upper 
~ase). 

ARIYI'IS:;?; 

ARIYM52 @Ml'lins the date and time in printable format. The 
date and time are obtained from the operating system 
supervisor. The date is in either mm-dd-yy or dd-mm-yy 
format IVSE), @r mm-dd-yy format only (VMl. The time is in 
hh:mm:ss format (the VSE ZONE JCS adjusts time to loeal time 
as displaced from Greenwich Mean Time). 

ARIYPAT 

ARIYPAT provides a common patch area for CBSS and esc 
modules residing in the SQL/DS partition. 
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ARIYSTP is the DBSS trace point descriptor madule for tbe 
Sort companent. It cantains all trace descriptor. far 
all trace points contained in module. the DBSS Sort 
component. The trace point numbers are in the range 2300 
through 2353. 

ARIYSDD sorts a set of raws from a table or a se~uentiBl 
list using an opened scan to identify the raws. 

Entry Paint: ARIYSDDl 
Function ARIYSDOI sorts index 

irrrormiltion tiS 

during backuF' 

Entry Point: ARIYSDD2 

using log 
sort ba.. structure 

function ARIYS002 is 1]5.d to do an internal sort call 
for inclex creation, 

ARIYSDl checks whether the submitted search clause is 
satisfied by the row pointed to by Register 3, 

ARIYSD2 inserts a row T in re-do or delat.s a row T in un-da 
and backup using logged information. ARIYSD2 reads tbe 
lagged data and advances the lag cursor for an amount equal 
to LOGL 

ARIYSD3 o i:rl; a ins , in TLTH, of trH' rOM to be 
inserted. It also checks domain lengths 
acceptability af NREQDOM, and totill rOB! l.e)1,gth. 

ARIYS04 move", the ~lSelt ro~ (domains J '1:0 al'! output list pare. 
It also updates the header and COillpletes the ro"" !;lith 
undefined fields, < YDEGREE. 

ARIYSD5 moves 
in entity 

.,.,."",,,,,,,jf$>(ij if i€lld values imd l€1i1'!gt!lS ,from 
user domaills. 

ARIYSD8 rapeat. a camplete sort in and •• pties a 
DBSPACE in un-do or backup uBill1 logged information. 
ARIYSD8 reads the lagged data and advances the log cursor 
for an BlilOl,mt eiJIual to LOGl.o 

ARIYS09 fills a sequenUal lis't; \o3ith 
in an intarnal storage areB. 

JlJ1IYSH) fills "m inter!Mldiate page 1.!IH::Dd",d I:C'W~'J I,,)[dch 
are stared in an intarnal storage area. 

A1UYSll &Jrites cl;ha header page fo'lf B !:JBSP,,\CE contain in!]' B 

sequenti!ll Hs'to 

ARIYS12 assa.bl •• B Bort key in IKEY using i.Ids from 
stored row Ili.t or table row) painted entry by TUPLEPTR. 

Poi.nt, ARIYS121 
Function: ARIYS121 assembles 

fields from B stored 
entry TIJPU:;PTR e 

lAIYSl4 encodes. row according to tbe sort specifications. 
in't'1l> an i~'rternal structm:e tlsing f i'!l'ld~~ from a 1>:"I;(n:'<l!d ro", 
pointed at entry by TUPlEPTR. 



Entry Point: ARIYS141 
Function: ARIYS141 is used with an optimized index. 

Entry Point: ARIYS142 
FUllction: ARIYS142 is Ilsed with a list sean. 

AIU,(S17 

ARIYS17 decodes the single domains stored in IKEYO and 
encodes them again in IKEY according to the seqllenee and 
order specification of SORTSPEC. The last field of the sort 
key is not encoded if variable. 

Entry Point: ARIYS17 
Function: ARIYS17 allows SORT the ability to lise 

information in an index page without needing to 
go to the data page. All the fields needed by 
the sort are in the index key. 

ARIYSH! 

ARIYS18 sorts the random ordered variable length rows using 
the vector TOSORT. The rows are stored contiguously in an 
internal DBSPACE page. 

ARIYS19 

ARIYS19 sorts the random ordered fixed length rows using the 
vector rOSORTo The rows are stored contiguously in an 
internal DBSPACE page. 

ARIYS20 

ARIYS20 merges a number of strings I NSTRINGS) stored in a 
temporary OBSPACE !INTSEGM). 

ARIYS21 

ARIYS21 decodes and reorders a row from its internal 
representation for the sort to its final format for the 
sequential list. 
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ARIYS22 

ARIYS22 writes the header to a filled output page. unfixes 
this page and gets a new output page if the current output 
string creation continues. It calls the unfix of the output 
directory block buffer only at string end and the transition 
to a new directory block. The second acquired temporary 
DI'lSPACIE Iii any) is released. 

ARIYS23 

ARIYS23 copies a total string of an intermediate inpllt 
DBSPACE into a sequence ot pages ot an intermediate output 
DBSPACE fetching page by page. The page header description 
is changed and the unfixing ot pages and directory blocks is 
handled by this module. 

ARIYS24 

ARIYS24 achieves the input loop of the sort by means of a 
scan, tills the qualified rows into a internal DBSPACE page, 
sorts that page indirectly and stores the sorted rows into 
pages Istrings) of an intermediate OBSPACE. 

Entry Point: ARIYS24 
Function: ARIYS24 is used as an entry for link or index 

scan (index and data pages touched). 

Entry Point: ARIYS241 
function: ARIYS241 is used as an entry for the optimized 

index case (only index pages touchedJ. 

Entry Point: ARIYS242 
function: ARIYS242 is used as an entry for a table scan. 

Entry Point: ARIYS243 
function: ARIYS243 is used as an entry for a list sean. 

ARnszs 

ARIYS25 traces a SORT call on CBSS entry. It displays the 
base control information and (depending on the call) SARGS. 
KDONAINS, SORT lIST and SORTSPEC. 

Entry Point: ARIYS251 
function, ARIYS251 traces a sort calIon ness exit. It 

displays the hase control information. 
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ARIYT()() is (:alled by !)SC <It S~lI!)S illitiOllhlJitioi!!, time. It 
initializes the DBSS subcomponents! work, lock, counter. 
storage and Also, AR!VTOO allocate~ a TPMAP entry for 
the (<»perator J agellt by calling AFUH050 If 
trace was specified, ARIYTOO initializes the trace 
sUbcomponent of esc by calling ARICTRlo If the data base is 
to be restored from an archive, the module ARIYL22 is 
calledo If DBEXTENTs are to be added to the data base 
ARISDSK is called, If DBSPACEs are to be ~dded. ARISEGA i~ 
called. 

ARI'l'TOl is the :router fo?: the SQllDS SHOW operator co III lIiiliilds, 
It rouhs as !olloys: fo'!!: SHOW lOG, cllill ARH1l5; for: SHOI,l 
SYSTEM, call ARIYE37; for SHOW ACTIVE, call ARIYT12; for 
SHOW lOCI(, -call ARIYK31; Ilmd f or SHOW other, display mtlssa!l'~ 
ARIIJ67L 

ARIYT02 is called by ARIYTlHl, and sets the Illli"!"tire TPNAP to 
binary 0. 

ARIYT05 is called wheli"! an agent is builto It ~ssi!l'ns ill 

TPMAP entry for the agents. Additionally it sets: the index 
of the entry IWHOAMII in VTABLE1, the pointer to the entry 
I WHOAMIP I in YTABlEl, and the PROCID of the entry is set to 
point to DSCAREA. 

ARIYT06 is called by RDS when an specifies 
RELEASE as part of EXEC SQl COMMIT or EXEC SQL ROLLBACK, 
WORK. It is also called by DSC after an agent is reset 
because of terminatioRo ARIYTD6 is a if the .gent is 
still in lUW. Otherwise, ARIYT06 resets TPMAP entry Df 
tbe agent and releases overflow working storage by calling 
AR:r.C~~FR 0 

level <: t:tace output t< aI' DBSS E!it:ry GU'lid 
tracing of Y"ri< {LUW i eompolu,mt CBSS ojp<!!I',d:iol1l 

eode$ lalla the pr@c~s$ cper~t@~ eomm~"d DBSS Qperati@1i 
<:ode ) • 

ARIYT09 lbi!!Jills i'I !'lee! J.ogical of ~,©d; f01:' <Ill <l!l'f.lill."L 

This consists of ~ assig!1lin!j' @ lU!~' u')1~ fJ.ci.!!!1Itif ier f:!rom I<II':X1"10 
ot the YRSSCVr, ir!:i.tializing flew W~ dOlt<! into tllHl TPMAIP' 
entxlt i<!lIl.d YTABlE!, and ~Jri'l:iiii!Jf tit. !c!©:rk log :r.ece<rd. 

ARIYT10 establisnes a s@va 
rDllback work undoes all 
work log record, When a save is 

U~,~~~"~~, rollback work be 
.1 The save work 

external to establisn save 

ARIY112 p~oeeBB.s the SHOW ACT!VE 
~~~~~ listed in Preface, 

See the ?Ql/I!~ 
a de.cription Df the 

ARIYTlS is o<J!ll<l!d ",lul!I DSC or DBSS .BYlH:I!~O'HH!sly dated. 
tttHJ!t <l. rollback Dr eom!~i t sllould I'if ARIYTlS detect:::: 
that the agent is stin in [Jess HISSflAG '" "Y') the call 1(\1 

a no-op. Otherwise, 
., The ED SF Extended Dynamic StatemeE1lt. facHitvl 

termination support is invoked allow proper 
termination ot an acee.s module IAUXI build or update. 
A!UYT22 
- ARIYT22 is call~d till deteriid.r!€l if ill ~:(}:Ub",d( Slil@\lld 

occur 0 Th@ r~t\lrr! code :h;'om ARIVTZ2 iIH.i.ic;;d:es 
",bether <.I rollback or cOillmit shc';Jld be d(;ili'l. 



ARIXERDI (secondary entry point in ARIXERD) is called 
with an indicator as to whether a rollback or commit 
should be performed for the AUX build or update. The 
return code from ARIXERDI indicates the following: 
() - terminaticn of the AUX was successful lor no AUX 
to terminateJ. 
4 - termination of the AUX failed, but tille rollback 
YUS dOlle. 
S - terminatioll of the AUX failed, alld ill rollback 
should be done. III this case, ARIYT23 is invoked to 
ensure the rollback flags are set properly. 

o Set RSSFlAG = 'Y' at the beginning of the process and 
to 'N' at the end ot the process. 

o If USERPROB has SYSBACK = Set III Dr USERBACK = Set III 
achieve rollback by calling ARIYT19. Set SYSBACK Dr 
USERBACK to KO (2) so that ARIYT22 will be able to 
return the reason for the rollback. Return 

Ii> If TPMFORS is on and if the LUW is in work, achieve 
commit by calling ARIYT14. Reset TPMFORS and return. 

ARIYT16 is called when a LUW needs to be aborted because of 
an operator request Dr the log is full. The process is as 
follows: 
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@ If the unit is already being rolled back the call is ill 

no-op. (This prevents recursion of the message 
ARI230I.) Otherwise .•••. 

e Schedule the rollback or commit by calling ARIYTZ3. 
@ If the agent is connected Ilinked) to an application 

and there is no request to break the connection, set 
DCERESET = 'l'S and TPMREHDC = 'l'S. DCERESET tells 
esc that the agent reset should only include lUW abort 
and storage reset. TPMREMDC tells the work component 
to not "remember" (not clellr out) tile DSSSCODE which is 
the .rellson for the abort. This is saved so that the 
next SQL call trom the application could return the 
appropriate SQl code. 

If the request includes a request to break the 
connection, set DCERESET = 'O'S and DCEFORCE = 'l'B. 
DCEFORCE tells the DSC component to disconnect and 
reconnect the communications link for an in doubt lUW. 

@ Set DCELKTRM = 'l'S to tell the SQl/DS dispatcher to 
reset the agent after it detects that the scheduled 
abort has completed. 

~ If the agent is waiting on communications or a lock. 
the wait is cleared. 

@ Display message ARI230I. 
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ARIYTl1 processes DBSI requests to ROLLBACK WORK for a LUW. 
It uses ARIYT23 to establish the reason for the rollback 
(user request) and to establish the save point. ARIYT!7 uses 
ARIYT19 to undo the updates for the lUW. 

ARIYT18 verifies the validity of the input parameters and 
schedules the rollback or commit of a logical unit of work 
by calling the abort routine, ARIYT16. ARIYT18 passes the 
talloYing data to AAIYT16. 

@ TYPE which indicates whether or nat the link should be 
disconneeted from the ~pplication after rollback. 

e Binary agent identifier 
@ Reason for the abort = 'OPERATOR REQUEST' 
Q The abort direction (COMMIT or ROLLBACK). 

AR!YT!9 undoes the updates to the data base of a lUW. It is 
called primarily by ARIYTl? as a result of an application's 
ROLLBACK WORK re~uest. Additionally, it is called by 
various SQl/DS modules when all lUW must be rolled back 
because of operator request or because of system problems. 

ARIYT20 resets the USERPROB in the TPMAP entry of the lUW, 
trees all locks, uses tbe log component tD allDcate and 
write an abort type log record, and clears work component 
information in the TPMAP entry and YTABlEl. ARIYT20 is 
called as part of the un-do work process. 

ARIYT21 is called as part of the un-do work process when a 
save point Dr begin work record is reached. Its primary 
function is to determine it the un-do process needs to 
continue. It does this by comparing the save point number 
in the log record with RESTORTO value in TPMAP. In general. 
the RESTORTO value is 0 indicating that the undo process 
should continue until the begin work log record. The 
RESTORTO value yill remain 0 unless ARIYTIO was invoked. 
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ARIYT22 is called to datarmina if B rollback shDuld Dccur 
and lif • rollback completed) to reasaR for 
the rollback. processes tbe of tbe TPMAP 
entry as follows: 

® Set SIPROB to I). Thi. is because ",:n conditicllIs of 
SIPROB are detected Bnd cleared .s part of the CBSI 
call. 

o Process tbe .synchronous data af USERPROB .s falloys: 
- If flags are CLEAR (0) return with return code ~ O. 

If anyone is SET ill, return with return code ~ 

-1, This the caller to start or continue a 
rollback process. 

- If Bny ODe fla, is KO (2), set flag to CLEAR 0) and 
:return the li:eason, for' the rollbillcl<. 

ARHT23 sets the BO tbat rollback or com. it will Dccur 
at the appropriate time. The process is B no-op if "'he 
agent is nat in LUW. For the COMMIT request the process is: 

'" If LUW is already being rolled h<JIck, the 

agent belongs to ill subsystem (SGll/DS oJilline 
support) process the requast as a ROLLBACK. 
If tbe agent is currently pracessing a request for tbe 
application, process the request as ill rollback. 

® Otherwise, set TPNFORS " '1' B, and return. Setting' the 
flag will causa the next call to ARIYT15 to cause the 
LUW to be COMMITed. 

black 
recovery inf·ormation, as def ined by the control 

, for the SQl/DS orilin1! support. 

lic1!lfIsed Material - PrOpelC1:1' of IBM 

ARIYTZ? has the f1.mcH,cm of lo!]'ging LUW ini'orma't;ion 
so that in the evant of a system or subsystem failure. the 
agent may be rebuilt at recovery tim.. The agant is rebuilt 
in a state tbat is prepared for a commit or rollback request 
which could be entered witb tbe FORCE operator ca •• and. 

ARIYT28 i;;; caned Ilia the [JaS! after ROS esb,bU,,,be;;; ill ne>! 
usarid for It saves the new userid in 
YTPMAP and Additionally, if the userid bas 
schedule BoutholCity, the TPMAP entry for the agent is lilsxk8d 
as "'balonging to' a subsystem". This pt'1!\lellts DISABLE 
aptian of tbe FORCE operator command. 

ARIYT29 is called by the ~Hlrm st,u:"i: !:,,{;{>ver~? process 
ARIYL131 aftar all active LUWs that arB 

Prepared-to-Commit have been redone [COMMIT or undone 
I ROLLBACK) by SQL/DS reC('VelCl". LUWs: that are 
Preparad-to-Cam.it Bra coordinated a subsystem sucb ~s 
CICS/DOS/\fS. That means "H!Olt SQL/DS ma;,' not determine their 
ending status (CotlMIT ROLLB.ACKL SQL/OS, that statu" 
is said to' be "indoubL Oi 

far each U.J~~ 'that SQllDS is ,;i,1tdcubt a!rent 
structure is bllil t by Ar~J::YT29o The ag(~nt stJ:udm:e ie, built 
from illt ormation 'On lor{ and reflect" the LUI.j ill much 
the same way as a general agent structure did prior 
SGll/[)S t8:1:min;;;tlclI. Tile .~nd()\lbt agent structure l:eprasell.t;;; 
the LUW until the cO'()~:dinating subsystem cr the SQL/DS 
operator requests a COi'ltlIT WORK or ROLlBACKo 
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DBSS INDEX 

ARIYX'fP 

ARIYXTP is the SQllUS traee poiRt descriptor module for the 
Index component. It contains the trace point descriptors 
for all trace points in modules of the SQl/DS Index 
component. The trace point numbers are in the range 2600 
through 266(!. 

ARIYXOO allocates space for a new seB in the Scan Table, and 
chains it off the old seB specified in caller parameter 
SCBPT. 

ARIYX01 

ARIYXOI deletes a key/TID pair from the index. 

ARIYX02 

ARIYX02 drops an index by freeing its DBSPACE pages. 

ARnxo3 

ARIYX03 updates the index SeBs which ~re affected by the 
deletion of the key, TID pair in IKEY and I1ID, 

ARIYX04 fills the index pages described by the Index Cont~ol 
Record (ICR l 0 

ARIYX05 is called only when doing 'next row' processing 
inside the DBSS via an index scan, 

ARlrX()6 decodes a string from the format that the Sort 
component prefers to the format that the Index component 
prefers. 

sso 

ARIYX()1 finds an unallocated index page. allocates it, gets 
it in the buffer. returns its page number in NPAGE. and its 
page and directory block pointers in Register 2 and BlKPTR. 

ARIYX08 f.ills in some information into the header of an 
index page. 

After an index being created is filled. ARIYX09 reflects the 
last key in the index leaf page onto the next level of an 
index non-leaf page. To accomplish this, ARIYX09 inserts 
the appropriate key/TID pair(s) into the index non-leaf page 
indicated in the input parameter level. 

ARIYXIO cleans up the non-leaf pages of the index just 
created by ARIYX02 and ARIYX09. 

ARIYXl1 finds an unallocated index page, allocates it, locks 
it exclusive short, gets; it in th~ l:mffe:.:, and !:'etuI'ns its 

!lumber 3,ii'I NPAGE iilnd the buffer pointers in Register 2: 
BlKPTfL 

next keylT!O pair in the index. The 
currant is in IKErD and IlID, version number is 
in VNUM ii~ , CIne! physical information (page, offset) 
is also i!l YTABlEl. If it is not already in the buffer, the 
Faga l.iIlder the cursor is In:,ought in. If ARIYX12 advances to 
iii ne~ key \palue, the variable NEWKEY is set -to line. 

Entry Point: ARIYX121. 
Functiong ARIYX121 finds the next pair in the index. It 

Clssumes the caller has put the page in the 
buffer and validated the physical information. 
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ARIYX!5 1"58r1:s a (key, 
pafre "> 

l~p<~.ates 

insert :~on tha 

pa:i.;;: 

AR:J:YX17 maps the l<;~2' supplied ill 
inserts it into VTABLEI. that 
usedo 

ARIYXIS inserts a k",y into an index. 

ARIYX19 allows .Dr", ;;:00. in the SeB 
SeB. p,R IYX 1 9 
be longer. 

returns the next key/TID pair 

:;;'etur:ns k>F?y/l'ID 
~elated to input key@ 

i'!&illil", illll,d 

Cilllli be 

B 1ar'1"llr 
so as to 

AWHYX22 'lpd~,hs tile Scan ! see I SQ t!~zd:; 

SCBs ~hich have been @djUSt'08d by ~1!. pr'-ee€:ding ins-&:t"t t):iC 

(>ld ora)" 
~11(H~utas :a ne~,~ 

can 
(";allry,ame is tr 

spe<:if ied in 
estahlished 

,\RHX24 sear';IH~B 
f .b:ed in lellgth. 

ARIYX25 se~rche$ a ~¢~leaf page of 
'if bed length, 

searches a nonleaf 
in 1<!lu0"th , 

ARIYX28 1t~pdz~:b;~~s the SCSI taJqle 
1:)<1"",,, adjusted hl:' pl'ecedi~"!J 
;;md ARIY){l6) a~:" properly 
seB with tlll'ii !1e<! SeB /;Iff 
completing a D/;Irm.l DBSI call. 

.i:[ 

if 

j:f 



ARIYX29 

ARIYX29 takes ~are of inserting a key/TID pair into an index 
in the speeial ease that the current page (whose 10 is 
PAGEIO, pointed at by Register 2, BlKPTRJ is too full. 
ARIYX29 obtains a free page from the D8SPACE and moves some 
of the key/TID pairs from the eurrent page onto the new 
page. The parent page must be modified: one key must be 
inserted. This of course may cause another split, To avoid 
un-doing modifications when backup is signalled, ARIYX29 
places the necessary exclusive short loeks on the index 
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beiore modifying any page. GOODPTR points at the place 
where the submitted keylTID pair is to be inserted. No 
pages are fixed when ARIVX29 returns. 

ARIYX30 

ARIYX30 finds the next larger key value to the one found 
under PAIRPTR in the page iI1i the buffer pointed to by 
Register 2. 
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DBSS UPDATE STATISTICS/COUNTER CO~~AN~ 

ARIYZTP lIS til.€! DEISS troH::e point d@c;;c!:'ipt©l" !HHhlle tQ,!:: '1;1\$ 
DBSS Update Stiilttistics COlflp()rumt 0 It el)!'!i:ain!!; tlll~ '~rael1! 

point descriptors for all trace pointi5i contained illl! ml)<itlles 
of the Update Statistics DBSS cl)mponent. It also contains 
trace point descriptors for Service Temporary trace 
for all DBSS/DSC modules. Tille trace numbers 
Update Statistics are in the range through 2942. 
trace pl)int numbers fl)r Service Te.porary trace point ara in 
the ran~. of 9900 through 9999. 

ARXVZOO ",etll> up tile Update Stmti5ticilil r<:Hltifles" 

ARIYZ(H checks that BEGIN WORK \>las; !:>::sued cil<1!ck~ tbtll 
boundaries or the user lDBASE ~tr\llct\llr., thack$ 

flag was not set and initializes ill n\ll~h.r of 
variables. 

ARIYZ02 creat.~ TREESPEC and lINK!NfO structures. 

AiUYZO:S 

ARIYl03 checks that the Il>pecified table (RID) is valid, that 
is. it has beaR defined in DBSS's catalag. the ordering patb 
to it is valid, and it is tbe cbild relation of the givan 
access patb. It set. value. Df TEMPCPRE, TEMPPPRE. 
PARNT5EG, PARNTREL and TEMPAREA. 

ARIYZ{l4 

ARIYZ04 obtains tbe DBSPACE attribute. and ba.dar far 
OBSPACE INSEGM and updates the DBSPACE 
It is d.signad far multi-DBSPACE processing in the 

LOAD/UNLOAD faciliti.s. 
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ARIYZIl5 creates tl~tl!? SEGl"lDESC 

AIUVZ06 
by the 

tl~~ internal $t~~'i~d~:i·t~l tahl@.5i 
:l.'adliti8$. 

Entry Point: ARIYZ06! 
ftmdi()n: ARIYl()M illlitiaHz<.!~ ::wta;i:i,~tic,. 

rel<1d:ecl tables 0 

I:ntltjf i"obt AiUYZ062 
Function. AlUYZ(lJ62 Updol'!:<!ls ,.tatil'i!t:tc!'i' 

DBSPACE sca~ @f dat~ par~~ 
(hn:bg '5TARTtJS (;<111:1 .. 

E:drlf Pl)i''lt. ARIYZ063 

:fr@~l ii\! ill! tb.~ 

MOOEF!.p.G '" 'U') 

fUnctiO:lIl ARIYZ063 c@iilple'l:®1!1' ilt'!:!1lltl1l",l iiili:ati,,'!;ici1li t1£bl®l!:. 

AIUYZUI m~f .b:flS all dili:0{;'hl)lC'1' block 
moves the submitted ~etultn c@d~ INCODE 
lDBASE stru<::t1JIl':'fI if it is Mt :n.lEGAtP 0 

SQl/DS if there is ~n 1/0 erro~o 

ilil \]~~~'" 

It <rJ,5© ABEND;:; 

ARIYZU does a DBSPACE scan for <lIverj" D!'lSPP,CE i~, .. hiel! there 
are table", for which s'!:"rl::isticS' ar!!! )b", !J'atfi~r@d!, iSettin!J 
,II? ORPHTlIL 

ARIYZlS is the DBSI call )lIodule to cOlllpleb" lUll UPDATE 
STATISTICS. ARIYZl5 tinisl"!$; statistics c@Ueet:i.ol!. 
processed by ARIYZOo, coll~ct$ index statistics 
requested, returns stllltistics hJ RDS" li:el<!!11ls.es ifd:e~'l'Ii'Sl 
stl)rag'l'! used by UPDATE STATISTICS, 1.lmd hlrns @ff the Updat€! 
statistics mode bit in YTABlE!" 
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ARIYZ16 

ARIYlX6 scans the pages of an index. collects statistics. 
and stores them in TREESPEC. 

ARIYZ19 

ARIYZ19 displays CBSS counters for the COUNTER operator 
command. 

ARIYZ20 

ARIYl20 resets DBSS counter(s) to zero for the RESET 
operator eommand. 

ARIYZ23 

ARIYZ23 initializes SQl/DS system counters (see the COUNTER 
operator command) and resets them to zero. 
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ARUZ25 

ARIYZ25 displays the TREESPEC for update statistics trace. 

ARUZ26 

ARIYZ26 displays the SEGMDESC for update statistics trace. 

ARIYZ27 

ARIYZ27 displays statistics gathered after exit from an 
UPDATE STATISTICS call. 
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The first part, li~k Edit Book Directory, co~tai~s a list of 
the SQL/DS components by link Edit Book names, the link Book 
Names under which they can be found. and th. na.as 
(VSIE I or load module names ('lit-I) in these lini( 

Th. seco!Hi palrt, the Module Dh-.ctorlo'" co~tiWi!l" '" list oF' 
the modules, the phase (s) I \lSE l or IIHHlul<!!! ,,;]1 t V!'1) in 
which tile module is included, and pagre numba,d is) @R !~hic!:1 

tbe module is discussed. 



Link Edit Book for Component link Book Ph<!.lSE; Namels;) 

DBSS lose ARISLKDD ARISQlDS ARleNOD 
-

VSE Dependent functions ARISLKED ARISDOOD ARISOOIO ARISDIOD ARISDll0 ARISD12D 
ARISD13D ARISD14D ARISD!5D ARISD16D ARIS020D 
ARISD21D ARISD220 ARISD23D ARISD24D ARISD250 
ARISD26D ARISD30D ARISD31D ARISD32D ARIS033D 

ROS ARISlKRD ARIXRDS 

GENCAT AIUSlKGD ARIGCU 

Assembler PREP AIHSlKAD ARIPRPA 

COBOL PREP ARISlKCD ARIIPRPC 

PllI PREP ARISlKPD AiHPRPP 

FORTRAN PREP AlHSlKTO AIUPRPF 

DBS Uti l.i. ty ARISlKUD ARIDBS 

ADDSEG (Add DBSPACE) ARISLKSD ARISEGB 

Batch Resource Manager ARISLKBD ARIRBARl'1 

Online Resource Nanager ARISLKlD ARIOOl~M 

Online Resource Manager Control ARISlKYD ARIRCONT 
(ENABLE/DISABLE CICS Resource Manager) 

Trace Formatter ARISLKfD AiUHTRA 

ISQL Mainline Transaction ARISlKID ARIISQl 
(without Extract) 

ISQl Mainline Transaction ARISlKKD ARHEXT 
(wi th Extract I AXTIlKED 

ITRM Terminal Transaction ARISlKJD ARIHRM 

Extract Utility Program AXTIlKUD AXTUGET 

Extract Utility Monitor AXTIlKMD AXTUMON 

Extract Utility Control Block None AXTUCBA 
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BOOK 

link Edit Book for Compone~t Hi'll< Book load NQdul~ Name(s) 

,Jl,RISQUlS 

DSC/Il'I1 (DS2M()tlEI ARICMOD 

RDS AR!XROS 

GENCAT 

Assf!mi:JJler PREP 

COBOL PREP 

FORTRAN PREP 

PLII PREP 

Das llt i:l. Hi! ARISlKUC 

ADDSEG (Add DBSPACEJ ARISLKSC 

!1amager ARISLKVC 

ARISlKfC AfUMTRA 
I--~~---~~~. ~. ~~-~~--~.~~+ ~~~. ~.~~~. ~~~,~.~~--{ 

ARYSLKIC ARHSQI. 
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MODULE DIRECTORY 

In the following list. you will see sOllie of the lIIodule IIUIIII\I!$ 

or entry point l"I!lllH~S followed by "IVSE)" or "(VI-'DO>. This 
indicates that the particular name applies only to 
VSE/Advllnced function or to VM/SP, respectively. 

I~ Phase(s)(VSE)/ 
Module Load Modes) ('11M) Page Reference 

ARICABE((; AiUSQLDS 213. 412 
ARICABEHl ARISQlDS 213. 412 
ARlCClA!!: ARISQUlS 175, 472 
ARICClA< j) ARISQlDS 174, 472 
ARICCOM(C ARISQlDS. AFlIXRDS, 472. 201 

ARIRVNRM 
AiUCCOI'HD ARISQlDS. 191, 412 

ARIRBARI1( IJSE) • 
ARIXRDS, ARIOOlRM(VSE), 
ARIRCONn VSE ). 
ARIRIJMRM 

ARICCRiUC ARISQlDS 129, 413 
ARICCRA([) ARISQlDS 129. 413 
ARICDI1P ARISQLDS 221, 473 
ARICDPT ARISQLDS 173. 413 
ARICDSP(C ARISQLDS 169. 473 
ARICDSP(I) ARISQlDS 165. 473 
ARICDWT ARISQLDS 173, 414 
ARICENMC AIUSQLDS 133, 414 
AIUCENAW ARISQLDS 133. 474 
ARICFSE ARISQLDS. ARIRBARM, 13e, 4i'4 

ARIXRDS, ARIOOLRM, 
ARIRCONT, ARIISQl 
ARIRVMRM 

AIUCGSE ARISQLDS. ARIRBARM. 131. 474 
ARIXRDS. ARIOOlRM. 
ARIRCONi, ARIlSQl 
ARIRVMRI1 

AIUCII1B ARIRBARM. ARIOOLRI'I, 474 
ARIRCONT, ARIRVNRM 

ARICINTIC ARISQLDS 195 
ARICIPl ARISGllDS 112. 475 
ARICIP2 ARISQlDS 118. 415 
ARICMMB ARIRBARM, ARlOOLRI1. 475 

ARIRCONi, ARIRVMRM 
ARICMOD ARleNOD 135. 475 
ARICMUD(C ARIXRDS 180, 416 
ARICMUD(!) AIUXRDS 178, 476 
ARltOMB ARIXRDS 476 
ARICPDM ARISQLDS 223, 476 
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In Phase(s)(VSE)/ 
.Module Load Modes) n?l''D Page Reference 

ARICPRM ARISQUJS 120 - 127, 471 
ARICRSr ARISQlDS 471 
.lUUCSHCHC ARISQUlS 139, 411 
ARICSHT ARISQlDS 209, 418 
ARICSPMCC ARlSQl[)S 182, 478 
AIHCSPM(D ARISQlDS un, 478 
ARICSTK ARISQU)S 131, 418 
ARlCnl'! AIURCONT, AIUSQLDS 418 

ARlXRDS 
AIUCTKN AIHSQlDS, ARIRCONT 128, 478 
ARICTRC AIUSQLDS 189, 478 
AIUCTRI AIHSQlDS lee, 479 
ARICTRM ARISQLDS 211, 479 
ARICWAT ARIXRDS 176, 479 
AiUCWFR ARISQLDS 137, 419 
ARICWSF ARISQLD!'h AIUXRDS 136. 479 
ARICWSG ARISQlDS. ARIXRDS 136, 419 
ARICIoiSI ARISQlDS. ARIXRDS 136. 479 
ARIDAlC ARIDBS 481 
ARIDAlI ARIDBS 481 
ARIDAlT ARIDes 4tH 
AIUDBS ARIDElS 455. 481 
ARlDCH ARIDBS 481 
ARIDCIB ARIDElS 481 
ARJrDCSP ARIDBS 45lh 481 
AIUDCTB ARIDes 481 
ARIDDFI AiUDBS 481 
ARmOlC) ARIDBS 459, 481 
AIUDDUl AiUDBS 456. 482 
ARIIJEXI ARIDS!> 482 
ARIDMGIE ARIDS!> 482 
ARIDREl ARIDBS 462. 482 
ARIDSEl ARIDBS 464, 482 
ARIDSFA ARIDBS 482 
ARIDSQlA AIHDBS 466. 482 
AIUDSSB ARIDBS 482 
ARIDUCP AIHDBS 482 
AiUDUNl ARIDBS 460. 482 
AIUDUSQ ARIDBS 465. 483 
ARIFDMV ARIMTRA 
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I~ fha~e(s](VSE)/ b fhase(s) nnn::> 
L@Sld M@d h;:) (VI'!) 

,UIIIBIN ARIIEXT, ARIISQl 484 AREISMG ARlIEXT. ,r,F!HSQl 
ARIItAN ARIIEXT, ARIISQl 445, liS©; )!.F!nEX? ARHSQL, ARHSQt ;, 490 
ARHCICD ARIITRM 434. 484 ARHSTK ARHEXT, ARHSQl 451 
ARIICI2iJ ARHEXT, ARHSQl 484 AIUISn( ARIIEXT, ARHSQl 442 490 
AIHICMD ARIIEXT, ARIISQl 438, 485 ARIISTX ARHEXT. JIIRHSQl 
ARHeNI! ARIIEXT. ARIISQl 485 ARH1RM 
ARHDBS ARUEX1, ARIISQl 437, 485 AIHIS12 ARIIEXT, ARIISQl 
ARIIOQY A!HIEXT ARIISQl 485 AiUISn ARIIEXT, ARHSQl ",91) 
A~HERS ARIIEXT, ARIISGll 48S ARII ST4[1 ARIITm'1l 490 
ARIIIEXT ARIISQl 486 ARIISUB ARHEXT. ARIISQI. 49() 
AIUIFCC ARIIIEXT. AIHISQl (,S6 ARIISYSC ARllIEXT. A~IISQl 491l 
ARIIFCI ARIIEXT. ARIISQl 486 ARUTIOC ARHEXT, ARIISQL 4n 
ARIIFtS AR II IExr • ARIISQl 4e6 AIUHKN ARUEXT. ARUSQl 4~n., 

ARIIfET AIUlIEXT. AiUISQl 486 i AIUHRC AIUIlEXT. ARIISQI. 491 
AR II fi'lC Ai'l!UEXT. ARHSQl 486 ARIITlUiD AIRIITRM 49lli 
AIU1FMT AIU:U:XT, AIUISQl ~86 AIUlllf'HC ARIIEXT. ARIISQl 491 
ARIIfOl ARIIEXT. AiUISCll 486 AIR!IVFY{1i) AIUITRM 492 
ARIIfOR AiUII:XT, ARIISQl 486 ARIIVl!lJ ARIISQl 492 
ARUfUlD ARIITF/!1 4B6 AiUIWAl'D AIUITRM 49~ 
ARHHDR AR II EXT , AIUISQL 486 ARHWRTD AIHHRM 492 
AIUIHlD ARIIEXT, ARIISQL 486 ARIIX!TIJ AIRI!TRM 
AR:n:Hl~ AIUlEXT, ARII5QL 481 ARII1BIN ARIISQL, ARIP~PA> 493 
ARIHGN ARIIE)IT, ARHSQl 487 ARIPRPC, ARIPRPF, 
ARULST ARIIEXT, ARIISQl 487 ARIPRPP. ARIGCAT. 
ARUMA!" ARIIEXT. AIUISQl 487 AlaDBS 
ARlINS!; ARIIEXT. ARIISQl "l37 ARUiClI:D ARIXRDS, ARIOOLRM 49l 
AIUINHC ARHEXT, AlfHISQl 487 AiRII'lDEC ARUSQlo' /I,RIPRPA. ~93 

ARIINi'1E ARIIEXT. A1UISQl 481 ARIPRPC. ARIPRPF, 
ARIINSQ ARIIEXT, ARIISQl 1;,87 ARIPRPP. ARIGCAT. 
ARIIOCI ARIIEXT, ARIISQl 487 I.FUOSS, AfHSEGB, 
ARlIOV!) ARHEXT, ARIISQl 488 ARIISQUVI'!) 
ARIIPAT ARIIEXT. ARIIS~L 488 ARIMDFP !!oJ/WBS, AR!ISQl 4",<3 
AiUIPATD ARHTRN 488 AiUHlFlP ARIXRDS 494 
ARIIPfKIJ ARIHRi"l 488 ARU1fi'11' AR!PRPA. ARIPR~P> 49'1i; 
ARHPQl ARIIEXT. ARUSQl 446. <'~38 AIHPRPC, AIUPRPf 
AltII PGlY ARI!EXT, ARIISQl 447, 488 ARISEGB 
A!UIP!U' ARIIEXT. ARIISQl 488 ARIMHEX ARIGCAT. ARmBS ,(;'95 
ARII PRTC ARIIEXT, ARHSQl 488 ARISEG5 
ARHP!U!) ARIIEXT, AR!ISQl 488 ARIMPRT ARIMTRA 495 
AIHIPSQ AIHIEXT. ARUSQl 446. 488 AIUMPTT ARIMTRA 4,95 
ARUQRY ARUEXT. ARIISQl 488 ARII1PH ARIMTRA 4'ip~'t 

AiHIRIEAC AIUIEXT. AIUISQl 4B9 ARI!1PT2 ARIMTRA '1'95, 
ARIIRiEC ARIIEXT. ARIISQl 4S9 ARIMPB ARII1TRA 
ARIIRET[I ARIITRI1 489 ARI!'lPT4 AIHI1TRA 49{, 
ARIlIJ1NM ARHEXT, AilUISQl 439 ARXMPT5 ARIMTRA 
ARHRPT ARHEXT. AIUISQl 489 ,>I!,RlH1SCF ARIMTRA 
AIUIRUN AR II E){T , ARIISGlL 489 ARIMSCH AIUI"lTR~1 

ARIIRwr ARIIEXT, A!UISQL 4,39 ARIrIS:1F ARIISQI.. ,!\RIPiilPA. 
ARIISCC ARUfXT. ARUSGll 489 ARIPRPC:. ARIPRPF, 
ARIISCM[! ARHTRM 489 A,RIPRPP 
ARHSET ARHEXT, ARIISQl &,89 
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In Phase(s)(VSE)/ In Phase(s)(USE)/ 
Module Load 1'I01;I(S) (VI'I) Page Reference Module Load Mod(s) (UM) Page Reference 

ARIDBS ARIPRPC 
ARIMTRA ARIMTRA 497 ARIPSQA AIUPRPA 28, 502 
ARIMOOO ARIISQl, ARISQLDS 497 ARIPSQC ARIPRPC 28, 502 
ARIM2!lO ARISQLDS 497 ARIPSGIF ARIPRPF 502 
ARINSOO ARIDBS, ARIPRPA, 497 ARIPSQP ARIPRPP 28, S03 

ARIPRPC. ARIPRPF, ARIPSSF ARIPRPF 503 
ARIPRPP, ARISEGB, ARIPTXA ARIPRPA 5,n 
ARIISQUVMl ARIPTXC ARIPRPC 504 

ARIH520 ARIGCAT. ARISEGB 497 ARIPTXF ARIPRPF 504 
ARIM700 ARIISQL 497 ARIPTXP ARIPRPP 504-
ARIHaO!) ARIDBS, ARIPRPF 498 ARIQMOI ARIPRPA, ARIPRPC. 505 
ARIPADR ARIPRPC 499 ARIPRPP, ARIDBS, 
ARIPARM ARIPRPA, ARIPRPC, 499 ARIISQl, ARIPRPF 

ARIPRPP, ARIPRPF ARIQM02 ARIPRPA, ARIPRPC, 505 
ARIPCID ARIPRPA, ARIPRPC 499 ARIPRPP, ARIDBS, 

ARIPRPF, ARIPRPP ARIISQL, ARIPRPF 
ARIPRPA, ARIPRPC, ARIQMOl ARIPRPA, ARIPRPC, 50S 
ARIPRPP. ARIPRPF ARIPRPP, ARIDBS, 

ARIPCVF ARIPRPA, ARIPRPC, 499 ARIISQL, ARIPRPF 
ARIPRPP ARIQi104 ARIPRPA, ARIPRPC, 505 

ARXPCVH ARIPRPA, ARIPRPC, 499 ARIPRPP, ARIDBS, 
ARIPRPP ARIISQL, ARIPRPF 

ARIPCVP ARIPRPA, ARIPRPC. 499 ARIQM05 ARIPRPA, ARIPRPC, 505 
ARIPRPP ARIPRPD, ARIDBS. 

ARIPIJCF ARIPRPf 499 ARIISQl, ARIPRPF 
AIUPDY A( VM ) ARIPRPA 499 AIUGlM06 ARIPRPA. ARIPRPC, 505 
ARIPDYC(VNl ARIPRPC 500 ARIPRPP, ARIDBS, 
ARIPDYP(VMl ARIPRPP 500 AIUISQl, ARIPRPf 
ARIPDYT(VM} ARIPRPF 500 ARIQM07 ARIPRPA, ARIPRPC, 505 
ARIPEIFA Not linked SOc) ARIPRPP, ARIDBS, 
AIUPERR ARIPRPA, ARIPRPC, SOO ARHSQl, ARIPRPF 

AIHPRPP ARIGlMM ARIPRPA, ARIPRPC, 505 
ARIPFIX(V!11 ARIPRPA, ARIPRPC 5tH ARIPRPP, ARIDBS, 

ARIPRPP, ARIPRPf ARHSQl, ARIPRPI' 
ARIPlTP ARIPRPP 501 AIUQM09 ARIPRPA, ARIPRPC. 505 
ARIPMSF ARIPRPF !SOl ARIPRPP, ARIDBS, 
ARIPI'1SH ARIPRPA, ARIPRPC, 28, 501 ARIISQl, ARIPRPF 

ARIPRPP ARIRBRM ARIRBARM 232, 506 
AIHPMSM ARIPRPA, ARIPRPC, 501 ARIRB13 ARIRBARM, ARIRVMRM SOl> 

ARIPRPF, ARIPRPP ARIRB51 ARIRBARH 506 
ARIPMVl ARIPRPA, ARIPRPC, 501 ARIRClH C ARIRVMRM 506 

ARIPRPP ARIRCl2!C ARIRVHRM 506 
ARIPPRA ARIPRPA 28. 501 ARIRDIS(I) ARIRCONT 241, 506 
ARIPPRC ARIPRPC 28, 50l ARIRDM¥ ARIOOLRM, ARIRCONT 
ARIPPRF ARIPRPF 501 ARIRVMRM 
ARIPPRP ARIPRPP 28, 502 ARIRECIW ARIRCONT 258, 506 
ARIPRDIDIVSEI ARIPRPC, ARIDBS, 231, 502 ARIRENA(!) ARIRCONT 236, 506 

ARIPRPA, ARIPRPP, ARIRENTHl ARIRCONT 234, 506 
ARIPRPF ARIRINHC ARIRVMRM 262 

ARIPSCF ARIPRPF 502 ARIRIRM ARIRBARM 231, 506 
A1HPSCN ARIPRPA, ARIPRPP 502 
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In Phase(s)(VSEl 
~ 

ARIRi1Il 0 ARIOOUm 247, S06 ARISEGB ARISEGB 9 Sl 
ARIRMSG ARIRBARM, ARIRCONT 506 ARISERR ARIGCAT, ARISEGB 13:) 51 

ARIRVMRM ARISFDB ARISGlUJS 275f; 
ARIRORM([J ARIOOLRM 247. 248, 251. 507 ARISFIL ARIGGAT 
ARIROn ARIRCONT 259, 507 ARISFMl[O ARISCKDS 
ARIRPAT ARIRBARM ARIOOlRM, 507 CSECT:::ARISfMI 

ARIRCONT, ARIRV~1RM ARISFM2 ARISQlDS 511 
ARIRRTEHl ARIISQL SO? ARISnO ARISQl[)S Z75~ 511 
ARIRSEN([) ARIOOLRM, ARIRCONT 256, 50] ARISINI AfUGCAT 3,5U 
ARIRSQLA ARIOOLRM, ARIRCONT 255, 507 ARISISK!C ISQL Bootstrap 
ARIRTU(C AIURVMRM 507 ARISIST ARIGCAT 511 
ARIRTL2!C ARIRVI"IRM 507 ARISI5T2 ARIGCAT 13, .511 
ARIRVIR(C ARIRVtiRI1 501 ARISLAYH) ARIGCAT 3i' 512 
ARIRVRM( C ARIRVl"lRI1 265, 508 ARISI"IAI ARIGCAT 51 
ARIRVSHC ARIPRPC, ARIDBS, 508 ARISOCH(D ARISQlDS 

ARIPRP)l" ARIPRPF ,~RISPFM ARISQLl)S 274, 512 
ARIPRPP, ARIISGll{VM) ARISRMK(C VM Resource Manager 508 
ARIXRDS Bootstrap 

ARISCNV ARIGCAT 13, 509 ARISREl ARIGCp,T 13, 512 
ARISCOL ARIGCAT 13, 509 ARISSCB ARISQLDS 512 
ARISDBK(C DBSS/DSC/RDS Bootstrap 509 ARISSET A!UGCAT 13~ 512 
ARISDBM ARISQLDS 50S' ARISTlD ARIGCAT 512 
ARISDBR ARISQLDS 27;, 509 ARISTIM ARIGCAT 512 
ARISDFl ARIGCAT 13, 509 ARISUPIJ ARIGCAT ),3, !H2 
ARISDfM ARIGCAT 13, 509 ARISYS!HC ARISQUlS, ARIRVtiRM, 512 
ARISDFR ARIGCAT 13, 509 ARIPRDA, ARIPRPC, 
ARISDMYl ARIGCAT ARIPRPP, ARIXRDS, 
ARISONY2 ARISEGB ARIGCA)", ARIDS:> , 
ARISDSK ARISQLDS 509 ARISEGB, AIUMTRA 
ARISD()()O ARISDO()!) 509 ARIPRPf 
ARISDOll) ARISiJOm 50'? ARISYSlJ (IEP,VM ~lZ 
ARISiJHlD ARISDHJO 509 ARISYS!H (EP, '1M 1 
ARISQUe ARIS!) 1D 5Hl ARISYSDZ !EP,Vr'D 
ARISD12D ARISDIZlJ SUI ARISYSD3 (EP,VMJ 51 
ARISD13D ARISDI3D 510 ARISYSiJ4 (EP,VI'lI 51 
ARISD14D ARISD14D 510 ARISYSD6 (EP,Vr11 
ARIS!)l5D ARISD15D 510 ARISYSD7 (EP,Vl'll 513 
ARISD16D ARISD16D 511) AIUSYSD9 EP,VI1l 513 
ARISD201J ARISD20D 51(1 ARISYSDA a;p,V~1 S13 
ARISD2Hl ARISD2W 511) .[\IUSYSDB ! E p, Vi'll 51:'> 
ARISD22D ARISD22[) 5HJ ARISYSDC 1 EP,VI':l ,513 
ARISD23D ARISD23D 511) ARISYSDE IEP,VN 
ARISD24D ARISD24D 5Hl ARISYSDF (EP,VM) 
ARIS!)2!>!) ARISO;25D 5H) ARISYSDG iEP,VMI 
ARISD26D ARISD26D 511) ARISYSOY !EP,VMl 513 
ARISD30D ARISD30D 510 ARISYSO.J (EP,VM) 
ARISD3lD ARISD3Hl !>HI ARISYSDK (EP,VM 513 
ARISD32!) ARISD32D 5H9 
ARISD33D ARISD33D 510 
ARISEI)! ARIGCAT 13, 51ll 
ARISEGA ARISQLI)S 51 
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In Phase(s)(VSE)/ In Phase(s)(VSE)/ 
Module lLoad l"Iod(::;:) (UI'O Eage Referell.~ Module Load Modh:) nWD f,aqe Referenee 

AiHSYSIHD ARISQlDS, ARIRBARM, 513 AIHXCRA ARIXRDS 94, 511 
ARIPRPA, ARIPRPC, ARIXCRI3 ARIXROS 94, 511 
ARIPRPP, ARIXRDS, ARIXCRC ARIXRDS 95, 517 
ARIGCAT, ARIDBS, ARIXCRD AI'UXROS 95, 517 
ARISEGB, ARIOOlRM, ARIXCRE ARIXRDS 95, 517 
ARIRCONT, ARIMTRA ARIXCRf ARIXRDS 95, 518 
ARIPRPF ARIXCRG ARIXRDS 96. 518 

ARISYSDI IEP,VSE) 513 ARIXCRH AIUXRDS 96, 518 
AfUSYSD2 !EP,YSE} 514 ARIXCRI ARIXRDS 96, 518 
ARISYSD3 U::P,YSE) 514 ARIXCRJ ARD(RDS 96, 518 
ARISYSD4 IEP,YSEI 514 ARIXCRl ARIXRDS 518 
ARISYSDS (EP.VSEJ 514 ARIXCRO ARl:XRDS 96, 518 
ARISYSD6 (EP,YSEI 514 AiUXCIH AIUXRDS 96, 518 
ARISYSD7 IEP,VSEI 514 ARIXCR2 ARIXRDS 96, 518 
ARISYSD8 (EP,YSEI 514 AIUXCIB ARIXRDS 97, 518 
ARISYSOA IEP,VSEI 514 ARIXCR4 ARIXRDS 97, 518 
ARISYSDB U;:P,YSEl 514 ARIXCR5 ARIXROS 97, 518 
ARISYSOC (EP,YSE) 514 ARIXCR6 AIHXROS 97, 518 
ARISYSDE IEP,VSE) 514- AIHXCR7 ARIXROS 97, 519 
ARISYSDF !EP,VSE) 514 ARIXCR8 ARIXRDS 97, 519 
ARISYSDG (EP,YSEI 515 AIHXCOl ARIXRDS 82, 85, 519 
ARISYSDH (EP,YSEJ 515 ARIXC02 ARIXRDS 85, 519 
ARISYSDI IEP.YSEJ 515 ARIXC03 ARIXRDS 85, 519 
ARISYSOK (EP,VSEJ 515 AIHXC05 ARIXRDS 86, 519 

ARI:5YSE(C ARISQLDS. ARIPRF'A. 515 ARIXC06 ARIXRDS 86. !H9 
ARIPRPC, ARIPRPF, ARIXCOI ARIXRDS 87, 519 
ARIPRPP, ARIXRDS. ARIXC08 ARIXRDS 85, 519 
ARIGCAT, ARIDBS. ARIXClil ARIXRDS 87, 519 
ARISEGB, ARINTRA ARIXCU ARIXRDS 89, 520 
ARIPRPf ARIXC13 ARIXRDS 81, 520 

ARISYS05 (EP,VMl 515 ARIXC14 ARIXROS 83, 520 
ARISYSF(C ARISQLDS, ARIPRPA, 515 ARIXC15 ARIXRDS 87, 520 

ARIPRPC, ARIPRPF, ARIXC16 ARIXRDS 87, 520 
ARIPRPP, ARIXRDS, AIUXC!1 ARIXRDS 88, 520 
ARIGCAT, ARIDBS, ARIXC18 ARIXRDS 88, 520 
ARISEGB, ARIMTRA ARIXC19 ARIXRDS 87, 520 
ARIPRPF ARIXC20 ARIXRDS 85, 520 

ARISYSD8 (EP,Vl1l 515 ARIXC21 ARIXRDS 88, 520 
ARISYSG(C ARIS~LDS 515 ARIXC22 ARIXRDS 88, 52!) 

ARISYSDH (EP,VI"Il 515 ARIXC23 ARIXRDS 89, 520 
ARIXAOI ARIXRDS l(H, 516 ARIXC24 ARIXRDS 89, 520 
ARIXA02 ARIXRDS 11)1, 516 ARIXC25 ARIXRDS 89, 521 

ARIXA03 ARIXRDS 102, 516 ARIXC27 ARIXRDS 90, 521 
ARIXA04 ARIXRDS 102, 516 #I.RIXC28 ARIXRDS <;lO, 521 
ARIXA06 ARIXRDS 102, 516 ARIXC29 ARIXRDS 90, 521 
ARIXA07 ARIXRDS 103, 516 A!UXC30 ARIXRDS 91, 521 

ARIXA08 ARIXRDS 104, 516 ARIXC31 ARIXRDS 91, 52! 
ARIXA09 ARIXRDS 105, 516 ARIXC32 ARIXRDS 91, 521 

ARIXAHI ARIXRDS 106, 516 ARIXC:n ARIXRDS 85, 521 

ARIXAH ARIXRDS 106, 516 ARIXC34 ARIXRDS 92, 521 
ARIXCOT ARIXRDS 517 ARIXC35 ARIXRDS 92, 521 
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In Phase(s)~VSE)/ In Phase(s)(VSE)/ 

ARIXC36 ARIXRDS , 522 ,,,R1I<F08 A!UXRDS 52.9 
ARIXC37 ARIXRDS IH, 522 ARIXf09 ARIXRDS 
ARIXC38 ARIXRDS 85, 8l., 5·2.2 ARIXFU ARIXIWS 
ARIXC39 AIUXRDS 92, 522 ARIXF12 ARIXRDS 
ARIXC40 ARIXRDS 85, 522 ARD(F13 ARIXRDS 
ARIXC4·1 ARIXRDS 85, 522 ARIXfl4 AIUXRDS 529 
ARIXC42 ARIXRDS 85, 522 ARIXf15 ARIXRDS 
ARIXC43 ARIXRDS 85, 522 ARIXf~6 ARIXRDS 
ARI)(C45 A!HXRDS 86, 522 ARIXFl7 ARIXRDS 529 
ARIXC47 ARIXRDS 92, 522 ARIXFUll ARIXRDS 
ARIXC48 ARIXRDS 92, 522 AR!XF19 ,4RIXRDS 
ARIXC49 ARIXRDS 92, 522 ARIXF20 ARIXRDS 
ARIXC51 ARIXRDS 85, 523 ARIXf21 ARIXRDS s::;© 
ARIXC53 ARIXRDS 52:3 ARIXf22 ARIXRDS 5~,€}J 

ARIXC54 AIUXRDS 93, 523 ARIXF23 ARIXRDS 53(! 
ARIXDMY ARIXRDS AR:D(F24 ARIXlt!JS 
ARIXEAB ARIXRDS 15, 524 ARIXf2:5 ARIXRDS 
ARIXEAD ARIXRDS 524 Il.RXXF26 ARIXRDS 530 
ARIXEBR ARIXROS 15, 524 ,o.RIXF27 ARIXROS 53tJ 
ARIXECK ARIXRDS 15, 524 AR!XF28 ARIXRDS 15·30 
ARIX!ECL AiHXROS 15, 15 ,l',RIXF29 ARIXRDS 530 
ARIXECW ARIXROS 15, 524 ARIXnO ,l!,RIXfWS S::I() 
ARIXEDB ARIXRDS 15, 524 ARIXF31 ARIXROS 530 
ARIXEDC ARIXRDS 15, 524 ARIXF32 AiHXROS 530 
ARIXEDP AIUXROS 15, 52S ARIXF33 ARIXRDS 530 
ARIXEl:1R ARIXRIJS HlI, 525 ARIXI'34 ARIXRDS 530 
AR!XEDS ARIXRIOS 15, 525 ARlD(F35 AiUXRDS 530 
ARIXEER ARIXRDS 93v 52:5 AIUXf36 J\.RIXRDS 530 
ARIXEfB ARIXRDS 5Z~ ARIXn7 AIUXRDS S3(ii 
ARIXElK ARIXROS 14, 526 ARIXf3S ARIXRDS 530 
ARIXElX ARIXRDS 15, 526 ji:"IXF39 AIUXRDS 53,0 
ARIXEOC ARIXRDS 526 AI<IXF40 ARIXRDS 530 
ARIXEPH ARIXRDS 526 ARIXlF41 ARIXRDS ~30 
ARIXEPP AIUXRDS 28, 526 ARIXf42 ARIXRDS S3Q 
AIUXERD ARIXRDS 15, 527 AR:J](F43 ARIXROS 5:50 
ARIXERO AiUXRDS 14, 527 lUUXf44 AR!XRDS 530 
ARIXERP ARIXROS 15, 527 AiUXf46 AIUXRDS 53(l 
ARIXESP ARIXRDS 14, 527 ARIXf41 ARIXRDS 
AR!XEST ARIXRDS 14, 527 AIUXf48 AIUXRDS 5·31 
ARIXESX ARIXRDS 28, 527 ARIXf49 ARIXRDS 531 
ARIXETR ARIXRDS 192, 528 ARIXF51l ARIXRDS 531 
AR!XEUH ARIXRD5 528 A!HXF51 ARIXRDS 531 
AR!XfAO ARIXRDS 529 ARIXF52 ARIXROS 531 
ARIXHB ARIXRDS 529 ARIXF53 ARIXRDS 531 
ARIXFOI ARIXRDS 529 ARIXF55 ARIXRDS 531 
ARIXF02 ARIXRIJS 529 ARIXf56 AiU)(RDS 531 
ARIXF03 AIUXRDS 529 ii:,~!!Xf57 JIJUXRDS 5!H 
ARIXFO'~ ARIXRDS 529 ~XFS8 AIUXRDS 531 
ARIXFOS ARIXRDS 529 AR!XF!;;,» ARIXr~!)S 531 
ARIXF06 ~.RIXRDS 529 ARIXF6!J ARIXRDS 5:n 
ARIXF07 AR!XRII.lS 529 A!UXf6~ ARIXRD'S 
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In Phase(s)eVSEJ/ In Phase(s)(VSEJ/ 
Module Load !"locHs) nIH) Page Reference il'iodule Load 110d (s ) (Inn Page Reference 

AIUXF62 ARIXRDS 531 ARlxn6 AIUXRDS 98. 534 
ARIXf63 ARIXRDS 531 ARD{!!S ARIXRDS 98, 534 
ARIXF64 ARIXRDS 531 }lFIXH9 AIUXRDS 98. 534 
AIUXF65 AIUXRDS 531 ARIXI20 ARIXRDS 98, 534 
ARIXF66 ARIXRDS 531 ARIXI22 ARIXRDS 98, 534 
ARIXF61 AiUXRDS 531 ARIXIZ3 ARIXRDS 98, 534 
ARIXF68 AIUXRDS 531 ARIXI24 ARIXRDS 98, 535 
ARIXF69 ARIXRDS 531 ARnU25 ARIXRDS 98, 535 
ARIXF70 ARIXRDS 531 ARIXI26 ARIXRDS 91:1, 535 
ARIXF71 ARIXRDS 531 ARIXI2? AIHXRDS 98, 535 
ARIXF72 ARIXRDS 53! ARIXI28 ARIXRDS 98, 535 
AIUXF73 ARIXRDS 531 ARIXI29 ARIXROS 98, 535 
ARIXF74 AIUXRDS 531 ARIXnO ARIXROS 98, 535 
AIHXF75 ARIXROS 53! AIUXBI, AIUXROS 98, 535 
ARIXF76 ARIXRDS 531 ARIXBZ ARIXRDS 98, 535 
ARIXF77 ARIXRDS 532 AIUXI33 AIUXRDS 99, 535 
ARIXF78 ARIXRDS 532 ARIXlNKIC ARIXRDS 535 
ARIXF79 ARIXRDS 532 AiHXlNKH) ARIXRDS 535 
ARIXF80 ARIXRDS 532 f IXlNHC ARIXRDS 535 
AIUXF81 ARIXRDS 532 MIIXOAF ARIXRDS 54, 545 
ARIXF82 ARIXRDS 532 ARIXOBY AIUXRDS 59, 545 
ARIXf83 ARIXRDS 532 ARIXOBI AIUXRDS 56, 63, 545 
ARIXF84 AIHXRDS 532 ARIXOB2 ARIXRDS 61, 545 
ARIXF85 ARIXRDS 532 ARIXOCA ARIXRDS 57, 63, 545 
AIHXF86 ARIXRDS 532 AIUXOC!( ARIXRDS 57, 64. 545 
AIUXF87 ARIXRDS 532 ARIXOCS AIUXRDS 545 
ARIXf88 ARIXRDS 532 ARIXOCT AIHXRDS 60, 545 
ARIXF89 ARIXRDS 532 ARIXOCU ARIXRDS 545 
ARIXF90 ARIXRDS 532 AIUXOCY ARIXRDS 545 
ARIXF91 ARIXRDS 532 ARIXODF ARIXRDS 545 
ARIXF92 ARIXRDS 532 ARIXODM ARIXRDS 60, 545 
ARIXF94 ARIXRDS 532 ARIXOEX AIUXRDS 56, 59, 546 
ARIXF95 ARIXRDS 532 ARIXOFC ARIXRDS 56, 546 
ARIXF96 ARIXRDS 532 ARIXOFE ARIXRDS 546 
ARIXF97 ARIXRDS 532 ARIXOFF AIHXRDS 546 
ARIXF98 ARIXRDS 532 ARIXOFP ARIXRDS 546 
ARIXF99 ARIXRDS 532 ARIXOfCl ARIXRDS 55, 546 
AIHXISH ARIXRDS 98, !B3 AIUXOFR ARIXRDS 6O, 546 
ARIXIST ARIXRDS 98, 533 AIUXOF'f AIUXRDS 55, 546 
ARIXIOl ARIXRDS 98, 533 ARIXOGA ARIXRDS 61. 546 
ARIXI()3 ARIXRDS 98, 5:n ARIXOGB AIUXRDS 546 
ARIXI04 ARIXRDS 98, 533 ARIXOGC ARIXRDS 546 
ARIXI06 ARIXRDS 98, 533 ARIXOGP ARIXRDS 78, 61. 66, 546 
ARIXI07 ARIXRDS 98, 533 ARIXOIN ARIXRDS 546 
ARIXI08 ARIXRDS 98, 533 ARIXOW ARIXRDS 546 
ARIXI09 ARIXRDS 98, 533 ARIXOlC ARIXRDS 546 
ARIXIIO ARIXRDS 9S, 534 ARIXOLF ARIXRDS 546 
ARIXIl2 ARIXRDS 98, 534 ARIXOMA ARIXRDS 547 
ARIXIl3 ARIXRDS 98, 534 ARIXOMB ARIXRDS 547 
ARIXIl4 ARIXRDS 98, 534 ARIXOMD ARIXRDS 547 
ARIXIl5 ARIXRDS 98, 534 ARIXOMF ARIXRDS 547 
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lli'l, Phase( .. ) nJs&::JI' In Pha:!;:e(s) (VSE) 

ARIXOI'!l AIUXRDS :;47 AR!XTRI~ ARIXRDS 551 
ARIXOMS ARIXROS 541 ARIXTRS ARIXRDS 
ARIXONV ARIXRDS 547 ARIXTR6 ARIXRDS! 
ARIXONW ARIXRDS 541 ARIYCOO AIHSGlLDS 5!i,(l 
ARIXOOP ARIXR[)S 54 ~ 17, 547 ARHC(H ARISQLDS 278, , 552 
ARIXOOS Ji.IUXRDS 56, 59, Sit'1' ARHCOZ ARISQU:JS 270$' 282 552 
ARIXOQl ARIXRDS 63, 63, 547 ARIYC03 ARISQtDS 552 
AIUXOQ2 AIUXR[)S 65, 56, 541 ARIYC031 ~EP) 552 
AIUXORM ARIXRDS 547 ARIYt05 ARIS(;!U)S 552 
ARIXOSC ARIXRDS 547 ARHC(l6 ARISQLDS 
ARIXOSG ARIXRDS 547 ARIYCIl? ARISQLDS 
ARIXOSl ARIXRDS 75, 56, '5o't7 filRIYt08 ARISQlDS 552 
ARIXOSO ARIXRDS 547 A!HYCIl9 5S2 
ARIXOSR ARIXRDS 547 ARIYCHI 286 552 
ARIXOSS AiUXRDS 548 AIUYCU ARISQlDS 218}> 288. 552 
ARD«)ST ARIXRDS 548 ARIVen ARISQLDS 55::1 
ARDiOSU ARIXIU)S 548 ,i\IU'fC14 AiUSQlDS 271:1, 553 
ARIXOSl ARIXROS 1$',8 ARIYC!5 AIUSQlDS 278, 553 
ARIXOS2 ARIXRDS S'IlS ,AiUYC18 j,RISQLDS 294, 553 
ARIXOS3 ARIXRDS 548 ARnel9 ARlI:SQLDS 295, 553 
ARIXOSlfr AIHXIU:lS 5 l }8 AIU':VC21l ARISQtOS 296 55! 
AiUXOTI' ARIXR!OS 548 .~Rlr\fC21 ARISQLDS 295, 553 
ARIXOTS ARIXRDS 61, 548 AIUYC22 ARJl:SQlOS 294, 553 
ARIXOUS AIUXRDS 548 ARIYC23 ARISQUlS ~931f 2';08, 55! 
ARIXOVC AIUXRDS 59, 65. 548 ARIYC24 ARISGllDS 293. 300 553 
ARIXOVD ARIXRDS 548 ARIYC2S ARISQlDS 293, 301:, 553 
AIUXOVI ARIXRDS 548 ARIYC26 ARISQl[!S , l!ll4, 5S~ 
ARIXOWl AIUXRDS 56. 548 AfiHC21 ARISQlDS 553 
ARIXOW2 AIUXRDS 61. 54~ ,~R I'{[J MY A!USGlLDS 
ARIX(HS ARIXRDS !>4e AfHYDIlO ARISQlDS 307, 306 ~;4 

ARlxPt,r ARIXRDS 549 ARIYIHH AIUSQLDS 308, 5;'~ 
AIUXPAiJ ARIXRDS 33. 549 ARHD02 AIHSQlDS 3H))" 55'"; 
ARIXPAI ARIXRDS ::11 , 549 ARIYDlll ARISQLDS S!'i4 
ARIXPA2 ARIXRDS 31, 549 AIUYD04 ARISQWS liSt 554 
AIUXPiJ',3 ARIXRDS :n, 549 ARIYD05 A!USQlDS :'H 554 
ARIXPM ARIXRDS 33, 549 AIUYD!l6 ARISQl!lS 321, 55e~ 

ARIXPTT AIWnRA AR:r¥D(J8 ARISGILDS , 554 
ARIXSCf AIHXRDS X5. 550 ARlYIH'l9 ARISQU1S 332:. 554 
ARIXSCH AIUXRDS 93, 55© ARIYIHO ARISQl[)S 334, 55~" 
ARIXSCN A!UXRDS 55, 550 ARIYI.Hl AiUSQlDS 554 
AiUXSCP AIUXRDS l!);. 550 ARIYIE:! ARISQWS 
AIUXS[)6 ARIXRDS 55!! AR IYIH 0 ARISGllDS ~55 
ARIXSDTlO ARIXROS 550 AIUYIH5 AIUSQUlS 1;55 
ARIXSlN AIUXR[)S 550 ARlYIH6 A!HSQl[)S 555· 
ARIXSRT ARIXRDS 550 A!UYDl7 l>,RISQlDS 555 
AR!XST!1(!) ARIXRDS 550 ARIYDIB ARISQLOS 1555 
AIUXSUT AIUXRDS 550 A!-l:IY!l!19 ,i\iHSQlDS 
ARIXTR()I ARIXRDS 5151 ARn020 AIHSQlDS 555 
ARIXTIU ARIXRDS 5!H AIUYD23 ARISQUlS 555 
ARIXTR2 AIUXRDS S!H ARn026 AiUSQlrJS t79, 555 
ARIXTR3 AIUXRDS 551 ARIYD27 A!USQlIl'lS 556 
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In Phase(s)CVSE)/ In Phase(s)(VSE)/ 
Module L@ad ModCs) nm) Page Reference M@dule L@ad Moa(s) ('Inn Page Reference 

AIUYD28 ARISQLDS 556 ARIRCONT, ARIRVI1RI1 
ARIYD29 ARISQLDS 556 ARIYEII8 AIUSGllD5, ARIRBARM. 561 
AIUYD30 ARISQLDS 556 ARIRCONT, AIUFlVMRI1 
ARXY032 AIUSQLDS 556 ARIYEII9 ARISQLDS 561 
ARH033 AiUSQUIS 556 ARlYElI) ARISQlDS 562 
AIUYIH4 ARISQLDS 556 AIl:IYEU ARISQLDS, ARIXRDS 562 
ARIYD38 AIUSQlDS 279, 556 ARIYE13 ARISQUlS 149. 562 
JUUYD39 ARISQUiS 556 AIUYEl4 ARISQLDS 280, 192, 562 
ARXYD40 ARISQUlS 279, 556 ARIYEl5 AIUSQWS 563 

AIUYD41 AIUSQLDS 557 AIiliJ:YEl6 ARIRBARM. AIURCONT 563 
AIUYD43 ARISQLDS 551 ARIRVI1RM, AIHSQLDS 

AIUYD44 AIUSQLDS 551 ARHE31 AIUSClLDS 563 
ARIYD45 ARISQLDS 557 AiUnO@ ARISQUIS 4tH. 564 
ARIVD46 ARISQLDS 551 A!'UYIOIH IEP) 564 
ARIY041 ,1i.F!ISQLDS 557 ARHIOO2 IEP) 564 
ARIYD48 ARISQlDS 557 AIHYlOO3 (IEPI 564 
AIUYD49 AIUSCllDS 551 AIUY:l:()04 (EP) 564 
ARIYD511l AIUSQlDS 551 AIU'l'IIlHD AIUSQlDS 564 
ARIYD52 ARISQlOS 294 - 304. 558 AIUYI02 ARISQlDS 564 

AIUYD53 AIUSQLDS 558 AIUn03 ARISQlI:IS 564 
ARIYD!>5 ARISQlOS 558 ARIYI04 ARISQlOS 564 

ARIYD57 ARISQUIS 558 ARlnOS ARISQLiliS 564 
AIUYD58 ARISQlDS 558 AIHU!!6 ARISQlDS 564 

AFUYD59 AIUSQUlS 558 ARln07!C AIHSQlDS 564 
ARHD60 AIHSQLDS 558 ARIYI07~[li AJHSQlOS 564 
ARIYD6! ARISQlDS 558 ARIYI09 ARISQLDS 564 

ARIYD62 ARISQlOS 559 ARIYnO AIUSQl[)S 290 - 299. 565 
ARIYD63 AIUSQLDS 559 AIUVlU2 AIUSQUlS 565 
ARIYD64 AIHSQLDS 559 AIUU13 AI'USQlI)S 565 
AR1'I'D65 ARISQlDS :na, 559 AIUVH4 ARISQlDS 404. 565 

ARIYD66 ARISQUlS 339. 559 ARIU15 AIUSQLDS 565 

ARIYD67 ARISQUlS 340. 559 ARHIli ARISQU)S 565 
AIUYD68 AIUSQLDS 341, 559 ARXYIl9 ARISQLDS 402. 402. 565 
ARIYD69 AIUSQLDS 342. 559 AI'U:n2C ARISQLDS 565 
AIUYIJ10 ARISQUlS 559 AIUn:::l AIUSQLDS 565 

AIUYDil ARISQLDS 559 ARlYI22!t ARISQlDS 565 
ARlYD72 AIUSQLDS 559 AIUn22Uli ARISQLDS 565 
ARIYD!'3 ARISQLDS 560 ARHI231C AIHSGllDS 565 

ARIYD74 AIHSQLDS 295 - 304. 560 ARIYI23!D ARISQLDS 565 

ARnD75 AIHSQLDS 560 ARlYI24 AIHSQLDS 566 

ARIYD16 ARISQLDS 295 - 304. 560 AIUYI:::6 ARISQLDS 566 
ARIYDn ARISQLDS 295 - 305. 560 ARI'll29 ARISQLDS 566 

ARIYOSIl ARISQUlS 560 AIUYBI ARISQUIS 566 
ARIYD81 ARISQLDS 560 ARIYI311 n:p~ 566 

AIUYD87 AIHSQlDS 560 AIUVBl2: UEP~ 566 

ARIYEtH AIHSQUlS 194. 561 AIUynn IEI') 566 
ARIYE02 AIHSQLDS 561 A!UYI314 (IEP) 566 
ARIYE04 AiUSQlDS 561 ARnIl15 HiP) 566 

ARXYE05 AiUSQlDS 561 ",IUyn6 AI1!ISQLDS 566 

ARlYE06 ARISQLDS 561 AiUYI361 U,P} 566 
AIHYE!)i ARISQUlS, AIHRBARI1. 561 ARIYI362 U':P) 566 
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In Phgs",,(1Il: (VSEU 

ARIYI363 U'P ~ 5~,,1; ARlnOfl #\RISQU)S 
ARIYB64 (EP) 566 JUtIYUH AIUSQl!)S 
ARIYB65 lOP) 566 ARHUi2 ./a,RISQlDS 5,{l 
ARIYI366 ~ EP l 1>66 ARllU::b AIUSQUIS sn 

ARIYI41 A!USQlDS 566 ARI:n.ot. AI1!!SQlLDS 
AliUYI42 AIUSQlOS 28()" 566 ARI'H.(l!:;) ARISQlOS 

ARHI4211. lIE!» 566 ARHU)6 ARISQll!:lS 57l 
AIUn422 (I':I'} 566 ARIYL.1)1 AIUSQWS ~~37v !;in 
ARHI423 (lEI"} 566 "'RIY!.08 AIUSQlOS • 57! 

AIUH45 ARISQUIS 561 ARIYl!l'il AfinSQLDS 
ARI'I'I46 ARISQUJS 567 ARHlH! ARISQlDS 
ARHI470; ARISQlDS 5~7 ARl'i'll ! AtlUSQlDS 51'! 
ARIU41U)) ARXSQLDS ~67 ARlYlH! A~ISGjlltlS 

AIUYI48 ARIS~l[)S 567 AlQHU3 AiUSQlDS 4t13 11 l)12 
AIUYI49 ARISQllJIS 561 ARIYU4 ARISQlDS 51if: 
ARHI:H'HD AAISQlDS 561 ARIYL15 AiUSQLDS ~72 
ARIYI51 ARISQlDS 5@f AFllYU9 AIUSQlilS 1:>72 
AiUYIS:! AIUSQLDS 567 A~In21 AIUSQUlS 572 
ARIYKO!l ARISQl[lS 425. 56B AR!Yl22 ARISQllJS 57~ 
AIUYKOl ARISGllDS 568 A~IYl2l ARISQUlS 416 512 
ARIYKOZ AIUSQlDS l:il68 AIUnl:!4 ARISQU)S S72 
ARIYK03 AIUSQlDS S6S ARIYl25 ARISQUlS .'57fZ: 
ARHl«()4 A!'US(;Jl[)S 568 "~RHMCH;j ARISQLDS :~'6 ~d78~ 5i3 
ARIYKI)S ARISQlDS 568 ARHMIH ARISQLDS • 513 
AIUYK06 A!US('!LDS 568 ARIYNO:; ARISQUlS fZ:8G ~ :5!l5, 513 
ARIYKOI ARISQUlS 568 AIUYM03 AiUSQlDS S11 
ARIYK08 AIUSQUiS 568 ARnHOlt ARIRBARM. ARUICONT 246, 513 
AIUYK09 ARISQlDS 568 ARIRVI'iRN, ARISQlDS 
ARI'ii'KHI AIUSQlDS 568 AIIIIYM!lS ARIRBARM, ARIRCONT J>7t~ 

ARIYKH ARISQUJS 5<08 ARIRVMRM, ARISQLDS 
AiUYK1~ ,l!.RISQUIS 568 Afunuo ARISQLDS It}'~ll 514 
AIHYK18 AIFIISQlDS 568 }l.l~!YM!l ,i\RISQlOS 51'w 
ARIYK19 ARISQlDS 569 ARHI'i5(HC ARISGllDS Sl~ 

ARIYK21 ARISQUlS 569 ARHI'l5011l AIF!ISQl[)S 
ARIYK22 ARISQllDS S69 AR!Y!1!5HC ARISQlDS F,14 
ARHK23 ARISQlDS !56g AR!YM51Hl ARISQLDS 
AlUYK24 AIUSQU1S 569 ARIYN521C ARISQlDS 
ARIYK25 ARISQUlS 569 ARJ:YM52W AIUSQlDS 574 
ARIYK26 ARISQU)S 569 ARIYPAT ARISQlDS 5,1';;. 
ARIYK27 A!HSQlDS 569 ARIYSTP NUSQlOS 575 
ARnK28 AIUSQLDS 569 AR lYSO I) AIHSQlDS 345, !HlJ: 
ARlYK37 AIHSQl!)S 569 ARlYSlH ARiISi\:lUl5 SiS 
ARIYK38 ARISGIlDS 56'9 ARHS02 ARISQUlS 
ARIYK39 ARISQUIS 569 AR XYSIi 3 ARISQlDS 575 
AIUYK40 ARISQlOS 569 JiJUYS04 AiUSQlDS 575, 
AIUYK41 AiHSQU)S 420 569 ARHS05 ARISQlDS 515 
ARlYK42 ARISQlDS 569 AiUYSOS ARISQlOS 
ARHK43 ARISQlDS 510 ARI'lfS09 ARlI:SQlOS 575 
AIUYlNK!C ARISQlOS 570 ARl'fSUI AR!SQlI)S ~,7~ 

ARIYlNK!1lI ARISQlDS 573 ARIYSll ARISQl!)S .515 
ARIYlNUC ARISQUlS 570 ARHS12 AriISQU)S 5,75 
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In Phase(s)(VSE)/ In Phase(s)(VSE)/ 
Module Load Mod(s) (VM) Page RefeJ:eno::e Module toad M@d(s) (VM) Page R~feJ:eIlCle 

ARIYS14 AIHSGllDS 575 AiU'II'X18 ARISG/UIS 374, 581 
ARIYS11 AIUSClLDS 576 ARIYX19 ARISQlDS 5S1 
ARIYS18 ARISQlDS 576 ARIYX2i) ARISQLDS 380. sen 
A!UYS19 ARISC!lDS 576 ARIYX21 ARISQlDS 369, 581 
ARIYS20 AIHSQlDS 576 ARIYX2~ AIUSQlDS !S8l 
AR IYS2: 1 ARISll!lDS S76 ARIYX23 ARISQlDS 581 
ARIYS22 ARISQlDS 576 ARIYX24 AiUSQUIS 581 
ARlYS23 AIUSqlDS 576 AIUYX2.5 ARISGllDS 581 
ARIYS24 ARISQlDS 351, 352. 353, 516 ARIYX26 AIUSC>llDS 581 
ARIYS25 AIUSQlDS 576 AIUYX21 AIUSQlDS sal 
AIUYTOO ARISQlDS 272, 511 AIUYX28 AIHSQLDS 581 
ARHnH ARISGllDS 577 ARIYX29 ARISQLDS 582 
ARIH()2 ARISQLDS 517 ,llJIIYX31li AIUSQUlS 582 
ARIYT05 ARISQLDS 387. 577 ARIYZTP ARISGILDS 583 
ARIH()6 ARISQLDS 397, 571 ARHZOO AiHSQLDS 385. 583 
ARIYT08 ARISQLDS 5T! ARIYlOl ARISQLDS 583 
ARIYT09 ARISQlDS 388, 571 ARIYZ02 ARISQUJS .!SIn 
ARIYTHl ARISQLOS 392, 577 ARIYlO3 AIUSQUJS 583 
AR:nn2 ARISGllOS 577 ARIYl!J4 ARISQLDS 583 
AR IYTl 4 ARISQLDS 390. 577 ARIYZ05 AIRISQlDS 583 
AiUYT1S ARISQlDS S77 AIU'YZ06 ARISQLDS 583 
ARIYTl6 ARISQlDS 578 ARlYZI0 ARli:SQLDS 583 
ARIYTl7 ARISG/LDS 393, 578 ARIYlH AIUSQUlS 583 
ARIYne ARISQLDS 578 AR IYZl 5 ARli:SQ!.DS 583 
ARIYT19 ARISQU)S 395. 578 AiUVZ16 AIUSQUlS 584 
ARIYT2(j ARISQlI)S 397, 578 AIUYZ19 ARISQLDS 584 
ARIYT21 ARISQLDS 397, 578 AiUYZ20 AIUSQLDS 534 
ARIYT22 AIHSQLOS 579 ARIYZ23 ARISQLDS 584 
ARIYT23 ARISQ!.DS 579 ARIYZ25 ARISQUlS 584 
AIUYT26 ARISQLDS 579 AIHYZ26 ARISiilUlS 584 
ARIYT27 ARISQLDS 394. 519 ARIYZ27 ARISQUJS S84 
ARIYT28 ARISQlDS 579 
ARIYT29 ARISQlDS 398,579 
ARnXTP ARISQlDS 580 
ARIYXOI) ARISQLDS 580 
ARIYXOA ARISqU)S 366, 580 
ARIYX02 ARISQlOS 363, 580 
ARIYX03 AIUSQlDS sao 
ARIYX04 ARISQLDS 358, .sao 
ARIYX05 ARISQLDS .sao 
ARIYX()6 ARISQU:JS 580 
ARIYX()7 ARISQlDS 580 
AIUYXOS A!USQLDS 580 
AIUYX09 ARISQLDS 580 
AiUYXHl ARISQU)S 580 
A!UYXll ARISQLDS 580 
ARIYX!2 ARISQLDS 580 
ARIYX14 AIUSQLDS 581 
AiUYX15 ARISQlDS 581 
AIUYX16 ARISQLDS !S8l 
ARIYX17 ARISQLDS 58X 
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aecess module 
See AUX 

Access Spedf leatlo11 lail!)"u:age {tl,SLl 
example,,,, 45-50 
eXilmpl<i!s 

corr'elated 15uibquery 49 
GROUP BY - HAVING 50 
introduction tD 44 
iJ'iested loops 45 
sort-merge 46 
un correlated subquery 47, 48 

Aecess Specificatioil languilgeiASll 
generation prDcessillg 78 

access to SQL/DS 
multi-partition environment 2 
multiple virtual •• cbiila environ •• nt 3 

agent iw.nrlling 
See DSC, agent handling and communi~ation~ 

~~~nt ~tructures 157 
application axe cut ion 

introduction (bati:h, :[I.::CI', tIC5» 6 
ASl 

Sea Access Specification Language 
ASl genalJ,"ation processing (aft8:C" 
ata c;;:ll1.velcsion of SQL stat'l!!iHmt 
AUTH 

See P'O$;. Authoriza~~i':Jl'I 

au1:horha"Uon 
See RDS. ,!mthor:!ization 

AUX 
stcred at end of PREP phase 25 

AUXCAll 
;;;ecti,HIl types and can types ;:;1 

backout flow 163 
Backus N()1:m1ll1 FO:!:1IlI iBNI!' ~ 

and main stack addressing 35 
Parser semantic routiMes use of ~1 
s;tl!1.tax 37-42 

basic cost formulas 
See lUIS, Optimiz8r, cost t0lrlil.ull1"" 

Batch R1lscurca ~lc.iI"i:ig·er 

221? 
block;;; 230 

data in".a" 230 
ex.H::uti;:m 231 
multi-partiti~n m~cle 229 
{)verview 227 
si~~le~p~rtitiQ~ mod@ 223 

bindiftg ti... 26 
Block 0 

See Oil:> Tree 
510cl< 10 

in COMPIlESECT 24 
BNF (Backus Normal form 

and main s-tack addressi!1~ 
Parser semantic routines use of 37 
syntax 37~4"2 

CU)SECAlL 
~ection ty~.s and call types 

[E){IECs 

EXEC descriptions 468 
81.ock 0 

:hl COHPIlIESCY 
code fragment!> 

See RDS, ~ode fragm~nt$ 
Code Ge~erator 

s •• RDS, Code Sanerator 
cOlllm;.mications 

Sa. DSC. agent bandltn. and cOR.unic.tlD~. 
CO~1PIlESECT 24 

section types and ~al1 type!;: 
spectrum of binding time. 

''''"H~'''''''''''''''', module i1ami!~!.!· eDf,Vel1l"Ho"tS 
blQck. 

Batch Re.o\l!~ce Manager 2~© 
52 
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tross-Partition Communication (CPt) 155 

data areas 
Batch Resource Manager 230 
Online Resource Manager 259 
Optimizer 52 
RDS Executives 23 

Data Base Services Utility 
See DBS Utility 

Data Base Storage System linkage 
See DBS! 

data control 
See DBSS, Data Control 

data conversioll 
See RDS, Optimizer 

data manipulation 
See DBSS, Data Manipulation 

DBS Utility 
interconnection diagram 453 
introduction 9 
main modules 

control statement processing {ARIDeSP) 458, 481 
DATA lOAD alld sub-command processing (ARIDDlO) 459 
DATA lOAD and subcommand processing (ARIDOlO) 481 
DATAUNLOAD command and subcommand processing 

«ARIDDUL) 482 
CBS Utility monitor IARIDBSl 455, 481 
initialization CARIDBS) 481 
RELOAD table/DBSPACE processing (ARIDRELI 462, 482 
SELECT statement processing IARIDSELI 464, 482 
SQl command processing (ARIDUSQJ 465, 483 
SQl linkage (ARIOSQll 466, 482 
UNLOAD table/DBSPACE processing IARIOUNLI 460, 482 

module descriptions 481 
overview diagram 9 

CBSI (Data Base Storage System Linkage) 276 
[lBSS 

BASE 
related to Access Specification language 44 

Data Control 
module descriptions 552 
normal processing 278-292, 552 
recovery processing ~93-30S, 553 

Data Manipulation 
module descriptions 554 
normal processing 306-336 
recovery processing 337-343 

IlJ'!dex 
delete a key (ARIYXOl) 365, 580 
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detail module flow 357-384 
drop an index (ARIYX02) 362, 580 
fill an index during creation !ARIYX04l 358, 580 
find next sequential key (ARIYX20) 379, 581 
insert a key IARIYX18) 373, 581 
major modules 356 
module descriptions 580 
search for a key (ARIYX21) 368, 581 

initialization 
data base generation IARISPFM) 274, 512 
format directory (ARISFMl) 511 
general flow 271 
initialize work (ARIYTOO) 272, 577 
stack !ARICSTKI 478 

introduction 7 
lock 

module descriptions 568 
release access to gate (ARIYKOO) 425, 568 
request access to gate (ARIYK41) 420, 569 

log 
archiving (ARIYl23l 416. 572 
checkpoint IARIYl08J 411, 571 
initialization IARIYlOOl 405. 571 
module descriptions 571 
reading the log (ARIYl04, ARIYlOSI 406, 571 
recovery of the log (ARIYl13) 413, 572 
restore the data disk IARIYL22l 419, 572 
restore the directory disk (ARIYl21) 418, 572 
writing the log !ARIYlOl, ARIYl02, ARIYl03l 407, 571 

message handling 513 
module descriptions 552 
operations 

for access plan 
operator services 
overview diagram 
Sort 

44 
573 

6 

detail floy 345 
general flo~ 344 
index or link sca (ARIYS24) 351, 576 
module descriptions 575 
sort !Ii set of rows IARIYSOOl 345, 575 

statistics 
END UPDATE STATISTICS (ARIYl15) 385, 583 
general flow 385 
module descriptions 583 
START UPDATE STATISTICS (ARIYZOO) 385, 583 

storag<!l 401 
storage and I/O 

acquire internal DBSPACE (ARIYIOO) 401 
acquire internal DBSPACE (ARYIOO) 564 
get black IARIYII4) 404, 565 
get page (ARIYI19) 402, 565 
module descriptions 564 
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mGd~le descriptions 561 
output (ARIYE141 ~92 

VN - Iuiti~lizatio~ 

fQri~<lt directory ~ ARtSI'Ml 9 215 
'\lSI: - Initialization 

format directory ~ARISfMiD) 2,5 
I"lork 

allocate TPMAP entry (ARIY105) 381, 577 
begin rn lUW (A~IYT09) 388. 517 
buUd in-doubt agents (ARIH29) 398 
commit work (ARIYT14) 390, 517 
create save point (ARIYT10) 392. 571 
general flow 386 
module descriptions 517 
prepare-to-commit (ARIYT21) 394, 5,9 
reset/release IARIYT06) 391. S77 
rollbaek work (ARIYTl;) 393. 578 
u~do begin/save (ARIYT21) 397, 578 
~md@ work !ARHTl91 395, S7S 

!:lBSS @p@ratio~ routines 
intrl!l>ducti@1ffi 7 

ness service r@uti~€ 
in:l:roQucti@i1i 7 

OeSS/OI'! 
See 0855. Data Malll1ipul~til!l>iIi 

OIBSS/I)SC 
link M~p modul~s 

module descriptioilis S7@ 
D8SU 

See DSS UtiU ty 
DeE !Disp@tcher Control El~m~nt) AS7 
DeE chain = VM 162 
DeE chain - VSE 161 
deeimal arithmetic tormul~s 

See RDS, Optimizer 
IlEStlHBECAll 

section types and call tYf<!S 27 
dire<;tory 

link edit book (VMJ 587 
link edit book (VSE) 586 
module 585 

dispatcher 157 
See also SQl/DS dispatcher 

Dispatcher Control El@ment IDeE) 157 
DSC (Data System Control) 

agent handling and com.unications 
dispatcher !ARICDSP - VMJ 169 
dispaten@r !ARICDSP - VSEJ 165 
module descriptions 108, 472 

backout flow 163 
ealH.ng GENCAT 112 
Cross-Partition Communication (CPt) 155 
dispateher overview 157 
initialization 

bootstrap IARIS08ST) II! 
ere<!te agent strlleture (ARli:eeRI~ 

oIliiliable agent structure (ARICENA 
iiliitializatioili 1 IARICIPl 
initi~lization 2 (ARICIP2 
mode indii<:<ltor ARICMOIH 135, 
modul~ dese~iptions 108. 4,3 

4'['5 

p~rameter~ (ARICPRMi 
!ARICTKN) 128, 478 

Inhr-User CommUflieiitiori HUeV» 156 
i!l'lter~eti@1'I 

lUIS 154 
Res@ull.'e<!l 

Mlllil Box 
message servie\l!$ 

129, 
133, 
HZ 
Hi. 

41'1' 

li~e display !ARII~13) 149, 56~ 
messa,,, fonathr I/!\RI'fMOS) 147. 5iil' 

m@dule descripti@!i'ls 10e, 513 
write messiiges !ARIYM04) 146. S71 

module descriptions 412 
operator services 

473 
474 
475 
475 

completes initializ~ti@!I'I (ARIYMOl) 142. 571 
i~teracti@n (ARIYMll) 145, 574 
module des<:ripti@~$ lOS, 573 
jpbee Op;;!l::atol: <!g4mt b Q~l?lli t >!It:ate I ARIYMUH 
provides lil'lkiilge Ul(RISOCi\'D 14~. 512 

@\jI",l('vie~, HI7 
pS~udo-iilgent structur~ 16@ 
real iilgent structure 16@ 
storage s<!l!rll'ic<ls 

free extel'ldilli!d pool (ARICI>lFIU 1, :!i1. /;,19 
free stack extension (ARICfSE) 138. 474 
free storage IARICWSf) n36, 479 
get stack extension !ARICGSEffi 138. 474 
get storage (ARltSTK) 137, 4,8 

!.!orking storage f!t@i1l Olge!I't'15 p@@l U\RICWSG» 136, 

:iEli.ti<l!lize ~o:ddl\g storage (ARICi~SI) 136, 479 
modul(l! deseriptios;r;; 108, 414, 

$ubeomponel'lt breakd@wn 107 
s~stem dependent routines 

cO!l\lIIl,micat;l,on manageiC L~IUCtOIU 197, ~ijl 
communication manager {ARICCOM} - VM 472 
communication manager ARICCOM) - VS~ 472 
external interrupt handler !AR!CINTI 195 
module descriptions 109, 472, 509 

termination 
abend handler IARICABEJ 213, 
DUMP routine 11) IARICDHPJ 221, 473 
madul. descriptions 109, 472 

co •• unicatians IARIYM02J 224, 573 
!ARICSHT) 209, 478 

snap dump routine I ARICP[)111 223, 4'76 
termination UI.RICTiUn 211 9 '179 



trace services 
CBSS trace output (ARIYE14) 192. 562 
module descriptions 109. 478, 528. 561 
RDS trace output (ARIXETRl 192. 528 
trace command processing (ARICTRC) 189. 418 
trace oess opcode entry and exit IARIYE(1) 194 
trace initialization (ARICTRI) 188 

WAITECS list 162 
WAITM list 161 

o 
EXEC descriptions 467 

eMS EXECs 468 
executing a batch. ICCF program, or eICS transaction 

introduction 6 
Executives 

See RDS. E~ecutives 
extract facility 

overview 10 

o 
filter factor formula 

See RDS. Optimizer. cost formulas 
formulas 

See RDS. Optimizer 

o 
GENCAT 

control flow 12 
main module 13 

o 
reeF. as used to access SQL/DS 2 
INDEfSECT 

section types and call types 27 
spectrum of binding times 26 

index. SUbcomponent of [lBSS 
See [lBSS. Inde~ 

602 SQLlData System logie. Volume 1 

aazs &1£&89 ~ 

initialization 
See also DBSS. initialization 
See also OSC. initialization 
Batch Resource Manager 506 
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